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Abstract 



The present invention provides a method for preparing optically active 3-hydroxypentanenitrile with high 
yield. Optically active 3-hydroxypentanenitrile is prepared by stereoselectively reducing 3- 
ketopentanenitrile by action of an enzyme, which asymmetrically reduces 3-ketopentanenitrile to 
optically active 3-hydroxypentanenitrile. Also, alkali metal salt of 3-ketopentanenitrile, which is a stable 
compound without problems regarding storage, can be efficiently obtained. 
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g. Ch em. , _6_2, 9 1 6 5 (1 9 9 7)) 3W»6nTV»S, LfrU 

^StlWS (W094/2 1 6 1 7) fiStlS 3 -$r h^>^>~ 
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si^in *«f & taut, l , #§i $ &^rirr ^ kmo fee 

Tftfrt3, #f893», TIBS: (1) : 



TIBS; (2) : 



T— ^P7X*7. (Arthroascus ) JR* **>5*>f 




(D 




N 



(2) 
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# ( Candida ) S, # U 7hPy #X ( Crypto coccu 
_s_) JR. "fe:^ ( Debarv omy c e s ) JR. 'rv'rv 

(Dekkera) JR. -tV^*** (Dipodascus ) JS, ^ 
rtbU^A ( Ge o t r i c hum ) JR. 4 £ 5 ; t>x^ ( Gu i 1 1 i e 
rmond e 1 1 a ) Ji, /Wtffc^T ( Hvohop ichia ) JR, 
-f^x^T ( I s s a t c henk i a) JR. ^PT^f-feX 
(Kluyver omv c e s ) M. n^^f-r^ ( Koma g a t a e 1 
1 a ) JR, U^-f-feX (L i pomyce s ) JR, P^PT-f-feX (L 
odder omy c e s ) JR. ^^a^ 1 ? (Metsch nikowi 
a.) JR, t^^XT ( Osataea) R. (P i c h i a ) JR, 

nHJl/-7 (Rhodo torula) JR* PMUf-f^A (Rh 
od s p o r i d i urn) IS, h7>#V*> ( S c h i z ob 

lastosporion ) JR* ~>a7^-?-ftX ( S c hwann i 
omy c e s ) JR. Xf77/7^ ( S t epha noa s cus) 
JR, ( To rulaspora ) JR, bUn7*P> (T_r 

Ichosporon ) JR. 9<P^ (W i 1 1 i o p s i s ) K, 
-YU7 (Yarrowi a ) JR. T^^^^ (Ac idephi 1 
i urn ) JR. T^PA^T-U^A ( A a robacteri urn ) JR. T 
;i/*U^X ( A leal 1 gene s) JR. (A r t 

hrobacter ) JR, ^2** (B r evund Imon 

a s ) JR. -fe^P^^-X ( Ce 1 lu 1 omonas) JR. P^tX 
(Comamon a s ) JR. S^DA^^U^A ( Microbacte 
r i urn) JR. AX~/1^^X (Paen i bac i 1 1 us) JR. P H 
ny%* (Rhodo coccus ) JR. '>f0^tX (C i t e r o 
my c e s ) JR. T i? U*£tV7 9 — (Ac h r omo bacter) JR. 
nU^A^f UC'A ( Corynebac ter i um ) JR. t^^T 
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( De v o s i a ) JR. ^7X7 ( Ho f n i a ) JR, :/P-r£X (P r 
o t e u s) B, ^Ptfir^vT ( Providencia ) H« i^a— 
K^X ( Pseud omo n a s) I> y~3i' : r<<y ( Ab s i d i 
a.) M> TX^U^ ( Ae g e r i t a ) JR. 7^Pv^ (Aerocy 
be ) JR. 75nXfV^A ( Amy 1 o s t e r e um ) JR, 77./N°7 
=£;i/X ( Aspergi I Up JR. P'J^X^X (Co r y n a s c 
u c s ) JR. 7 5 >H'J7^X7 (Dendryphiella) JR. 
UiZ? ( Erne r i c e 1 la ) JR, 7tU!)A (Fu s a r i um ) M, 

(G i bb e r e 1 1 a) JR. (G 1 ome rel 1 

_a) JR, 7^D7*-7 (Ma crooh oma ) JR, S^P^hUX 
9 (Micronectriel la) JR, ^EJl/^Xl^ ( Mo r t i e 
r e 1 1 a ) JR, AP — ;p ( Mucor) JR, j-y-p? ( Nanniz 
z i a ) JR, ^X->iJtfA ( P e n i c i 1 L i um ) JR. 7^7n7* 
9 ( Ph i a 1 opho r a ) JR. lP/:/X ( Rh i z o p u s ) JR, X 
^kP^7 ( S c 1 e r o t i n i a ) JR, X^PP^A (S c 1 e 
r o t i um ) JR, £«fctfX M^hT-f-feX ( Strept omy c e 

a) JR^6*«»J;Datfn<5«±«o> -ens ©ass* 

#T&D, m#t, 7~XP7X#X ( Arthroascus ) JR, 
( Cand i da ) JR, ^U^hPy^X (Cryptoc 
o c c u s ) JR, xAU^v-f-b^ ( D e b a r y omy c e s ) JR, 
(Dekke r a) JR, tf#bV%J* (Ge o t r i c hum ) 
JR, ^r^yfy ( Gu i 1 1 i e rmond e 1 1 a ) JR. <ftf-9 1 x> 
*7 ( Issatchenkia ) JR, ^JK^D7<tX ( K 1 u y v 
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e r omy c e s) M> 3Y^r7 ( Komag a t a e I 1 a ) JR, U 
^T^f-tX (L i p omy c e s ) R, P^PV-f -fe7 ( Loddero 
my c e s ) fya.ZLny ( Me t s c hn i kowl a ) M> 
?X7 ( Oaa t ae a ) JR. K*7 (Pichla ) M> o P h;P-5 
(Rhodo torula ) JR. DFX^Uf^^ (Rhodspor 
j d i urn) J'a7itV'<t^ ( S c hwann i omv c e s ) 
fg, Xf77/7X*X (Steohanoascus) JR, Wl/77$ 
y ( To rulaspora ) h»JP7.^P> ( Trichospo 
r on) JR, (Williopsis) tU7 (Yar 

r ow i a ) JS, 7'>f^7/f7A (A c i d e p h i 1 i urn ) JR* 7 
VuftZJ-Wk ( Aerobacteri urn ) JR. 7;V#Uy^7 
( A leal i gene s ) M> 7~7 DA'^^- (Arthrobac 
t e r ) JR. tJl'DttX ( Cel lul omon a s ) JR, 
(Comamon a s ) JR, S^PA^rU^A (Microbacte 
r i urn ) M> (Rhodococcus ) JR, v'fD'?^ 

-fc7 ( C i t e r omy c e s ) JR, 7^P J EA*^^— (Ac h r omo 
b a c t e r) JR, ^'JWf'J^ (Corynebac ter lu 
m) JR, 7*^7 (D e vo s i a ) JR, ^7X7 ( Ho f n i a) JR, 
7Df7X ( Proteus ) JR, 7'Pt*x>>'7 ( Providenc 
i a ) JR, 7rf s s*r<<? ( Ab s i d i a ) JR, 7X^U^ ( Aeger 
i t a ) JR* 7^P->^ ( Agr ocybe ) JR, 7SDXf^A (A 
mv 1 o s t e r e urn ) JR, 77.^5^7; ( A s p e r g i 1 lu 
s) JR, PU 7-7*7 (Co r vnas cue s) JR, t^^'J^i^ 
( Dendryphiel la ) JR, X^U-fe^ ( Erne r i c e 1 1 
_a) JR. ( Fusar i urn ) JR, 3^1/5 (G i b b e r e 

1 1 a) JR, ^P*l^5 ( G 1 ome r e 1 1 a ) JR. ^D7t--7 
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(Mac r ophoma ) S^D^^hUX^ ( Micronect 
r i e 1 1 a ) ^11^7 (Mo r t i e r e 1 1 a ) JS» A3 — 
;i/ ( Mu cor ) JR, ^>~i^7 (N ann i z z i a ) M, ^— V'J # 
A (P e n i c i 1 1 i um) JH, 7^707*7 ( Ph i a 1 oph o 
r a ) JK. 'jy^T. ( Rh i z opu s) m> X^kn^T ( Scle 
rotinia ) JR„ 77Vu^h ( S c 1 e r o t i um ) M> 
XS7hV^Y^^^.7 ( Streot omy c e s ) JS#>£> tt«#J:D» 

fln?*!3, 1*^ r— XD7X*X « ^/t*>5/^ (A r t h r o a 
scus 1 avanens i s ) , >f-f^ • I'D ( Can 
dida c an t a r e 1 1 i i) , +t>T^*7x>-* (C_a 
nd i d a f e nn i c a ) , ^ • 4^:7?— * (Cand 

i d a g 1 a b r a t a ) , ^V>x-f ^ • ^Oy^^yfeU (C_a 
n d i d a gropengiesser i ) , =^>"r-Y' ^ • £"7-f 7 

(Candida kefyr) , ^t^^-^UX ( Candid 
_a maris ) , ^^-f # • ;* D~-f (Candida me 1 i 
nil) , AD-X (Candida mu s a e ) , 3=-Y 

y'r^^-nv)^—^ (Candida pararugosa ) * 
^yTJ? ' ¥77 ( Cand i da p i nu s ) , 
;M?7-r7 (Candida sorbophi la ) , 

( Candida tenuis) , ^t>T^^' WJX 

(Candida u t i 1 i s ) , 7 V7'h^yt)7 - ^t=l-^77 ( 
Cryptococcus curvatus ) , 7 ] )"7h3y%7 ■ 7 
(Cryptococcus h um i c o 1 u s ) , 7/t'J 
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^Y-fizT. • A>-fe:i-f (D e b a r y omy c e s h a n s e n i i 
) , xAUW-fe^ • A>-fe-^f -A— • ( D e b a r y o 

my c e s hanseni i var. fabry 
-f-feX • A>-fc:x-f • A— • A>"fe— -f (D e b a r y omy c e s h 
ansenii var. hanseni i ) , rA'Ut^-bX • T 
( D e b a r y omy c e s ma r ama ) * fA'Jt^tX • 
^•A1/>^X ( Debar y omy c e s nepalensis ) , 
ytry-TJ^y ( Dekkera a n oma 1 a) > y#MI#A* 
=^>-r-f ^A ( Ge o t r i c hum candid um ) , ^thU 
• I'jX>t (G e o t r i c h um e r i e n s e) , $*;fHJ 
• yy—*>9Z (Ge o t r i c hum f e rme n t an s) 
, f7 ; E>f7 • i2 !/77#7 ( Gui 1 1 iermondel la _s_ 
elenospora ) , Wi>+7 • t'Jl>^ UX ( I s s a t 
chenkia o r i e n t a 1 i s ) » -fU-?x>*7 • xU 3-9 
(Issatchenkia t e r r i c o 1 a ) * 9)V^-*W(±. 
X • -^^^7^x (K 1 u y v e r omy c e s ma r x i anu s) 
, ^Yjtff^-ZUb'J^ (Koma g atae I la pastor i 
s) x U^V-firX • 7>&~ 7"-f— ( L i p omy c e s s t a r k e 
y j ) , 0^07-1'^ • ID>^7^77 (Lodder omy c e s 
elongisporus) , /v'a^y • t'^Xh*^-^ ( Me t 
schnikowia bicuspidata ) , *l/3.~n*7 - ?f)V 
I->- ( Me tschnikowia g r u e s s i i ) , t^^XT 
tf- (Qgataea pint ) , t^X7 • «M y*-A3— ( 
Outaea wickerhami i ) , tf*7 • (P_i_c 
h i a anoma 1 a ) » fci^T • ^7^x>->X ( Pichia ,c_a 
n a d e n s i s) , t°=^7 ■ S>*T4 ~- (Pichia j a d i n 



• 
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j j ) % fc^7 • ^V^- ( Pichla petersoni i ) » 
fc^7 . p^^v'X ( P i c h i a rhodanens i s ) * tf^ 1 
7 • ->;V£n5 (P i c h i a s i 1 v 1 c o 1 a ) ^ tf*7 • hU7 
>^UX (Pichia triangularis ) , D-Fh;i/— 
9 • ^£ h— If ( Rhodotoru 1 a 1 a c t o s a ) , o H WV' 
— 7 ' frZ?? (Rhodotorula rubra ) ^ dP^'Jt^ 
7 A ♦ T^^jtf/t^A (Rh o d s p o r i d i um d i ob o v a t 
urn) » n HX#Uf>f f A • X77Xn*-^A (Rh o dsoori 
d i um sphaerocarp um ) , Db'^Ur^A' Wl'O 
-f xT, (Rhodsporidi um toruloides ) , S'a. 7 
-jf^-firX • Hr 9 s?y9 U 7. • A*- • jris<f># U * (S c hwann 
i omy c e s occidental is var. o c c i d e n 
t a 1 is ) , Xf77-/7^*X">7iy- (S t e phano a s 
c u s c i f e r r i i ) , hj^X^^-r^Xy^ ( Tor 
u 1 a s p o r a de 1 b rue c k 1 i) ♦ h 'J □ *#n> • 

A (Tr ichosporon c u t a n e um ) s 7-1 > P7 ? >'7 
. ^r^—irT, - A— ( W i 1 1 i o P s i s s a t u r nu 

_s_ var. mrakii ) , »M D7°->x • If • /X- • "if* 

— j-7> ( W i 1 1 i o p s i s saturnus var. s a t u 
r nu s ) , 04 P^>X ■ ■ /*- • S/a7^'J OK 

i 1 1 i o p s i s saturnus var. suaveolen 
_s_) . tD7- 'J4?'Jf>fA (Yarrowia 1 i p o 1 v t i c a 
) , 7^7^ 7A ■ ( Ac i d e ph i 1 i um cry 

p t um) , 7^P/ti?f l J7A-^77v'I>7 ( Agrobact 
e r i um t ume f a c i e nc e ) , TMiWftt • X*t?— ( 
Alcal igenes sp. ), T^otA^^- • ^'>ny^ 
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>X • U-^fcf— • xXM)7^:*J>X ( Ac h r om o bacter 
xvlosoxidans subsp. denltr ificans 
) , 7-Xo;\^^-'^nh7*-5 (Arthro bacter .p_ 
r o t ophormi ae) , ±)VU^7, -W? (Ce 1 1 u 1 om 
onas gel i da ) > □Tm-fX^fnr (Comamo 
n a s testosteroni) * • 7-tfl'X 

( Microbacter i urn arborescens) , D 
Y3vt)7s —1 (Rhodococcus equi ) , oFny* 
X • X'J-TXP^'JT. (Rh odococcus ervthropol 
j s ) , a F3?r*7 • UYZwOTs ( Rh o dococcus rho 
dochrous) , ^t>f^^'^;UX (Candida ma 
gno 1 i a e) , ^D^W'ThUf^ (C i t e r omy 
c e s matritensis ) , fc^7 • (Pichia 
b i s po r a ) » MJ3X#B>" DtffcTxU • A- • a«7ExU ( 
Tr ichosporon loubier i va r. loubier 
X) , 3'JW?'JW ' 7> : 6^7^X (Co ryne bac t e 
r i um ammon laeenes ) , n'JWf 'J^A-77^X 
(Corvnebacteri um flavescens ) , t 4 
2^7 • U^^^tf-^- ( Devosia riboflavin a ) , ^ 
7^7 • 7M-f (H o f n i a a 1 v e i ) , 7Pf7X • 7)VJ3V 
7, ( Proteus vulgaris) , 7nhr>v'7 • 7JW*U7 




7^X>X (Providencia alcalifaciens ) » 
77*50*^7 • U3L)]/V7 (Ab s i d i a c o e r u 1 e a ) , 77* 
$/-r^7 • t7DX#7 (Ab s i d i a hvalospora ) , 7 
. =fr*.VT^# ( Ae g e r i t a Candida ) > 7^7*0 
->^">'J>F7^v' (Aerocybe cylyndracea ) , 
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75DXrl/^A-7XD7^A (Amy 1 o s t e r e urn a r e o 
1 a t urn ) , 7;/^lH • x#- (As p e r g i 1 Us n_L 
ger) , TXnttfrTs ■ ^XX^X (Aspergillus jp_ 
ho en i c i s ) , 77/^7^^ ■ VSMrX (A s p e r g i 1 1 u 
s_ s o j a e ) , 3»J«*Z ■ -fe^Fx>7A (Corvnascuc 
_s_ s e p ed on i urn ) , f>HU7^l7 • t'Jt (Den dry 
ohiella sal i na ) , X* U*fe9 ■ x~ ra7>7 • A*- • 
--fj?^ (Erne ricel la n i du 1 an s var. n 
idulans ) , X*l)-fe5 • Vytf-IX (Erne ricel la _u 
n g u i s ) , 7*U^A • ^^7ii (Fusar i urn oxy 
s p o r urn ) , WJ*A • 7>MWtX (Fu s a r i urn a 
neuioides) , ■ 7S>£nK (G i b b e r e 1 la 

f_uj ikuroi ) , !fu*U9 • is>i?7-? (G 1 ome r e 1 1 
a. cinaulata ) , ??D7*--7 ■ 3>^Utl (Macro 
p h oma c omme 1 i n a e ) , 5 ? □ HJX^ • t7{7* U X 
( Micronectriel la cue ume r i s ) , ^Jl^Xl/ 
y . t;— -j- ( Mort ierel la i s a b e 1 1 i n a ) , 

*J1^XW9 • 57>z7t • * 7>ifV7>?$y ( Mo r t i e r e 
1 l a r amann 1 an a var. angul isoora) , A 
n— )V - ^zL—n— ^a'JX*7X (Mucox tubercul i s 
p o r u s ) , ^X^a-fT.^* (Mu cor i n a e 

qu i soorus ) > i->-V7 ■ *7*s7 • A- • «f ( 
Na nn i z z i a g vp s e a var. incurvata ) , ^ 
XS/'J ^A • ^rT^v'^A (P e n i c i 1 1 i um c h e rme s i 
um) , ^-i/U^A • X^7.A°>-b-A ( P e n i c i 1 1 i um eje 
pans um ) , 7^f7n7^5 • 7rXf^^7t (Ph i a 1 oph 
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q r a f a s t i g i a t a ) , U V/7X • xtfx^X (Rh i z o p 
u s niveus) . U \/XX • st"5-f ( Rh i z o p u s ory 
z a e ) , X£ Vp^XT • 7f l/Df*5A ( Sclerotinia 

s c 1 e r o t 1 o r urn) . X£ VXitth* • fJV7^--f (S c 1 
e r o t 1 urn delphlni t ) , ^hWWt^-**^ 
• 1f:/Xl£— • yyi^v-X (Street omy c e s cacao i 

subs p. a s o e n s is ) , &<fcU>X hWfV^ -feX • XX fc? 
- ( S t r e p t omy c e s sp. ) #5fc*S«fc0atfttS*3i4& 

&m&> (Candida ) Jg, 7V#^X*X 

( Dipodascus ) M* ^hUftA ( Ge o t r i c hum ) 
/W^tf^T (Hvphop i ch i a) Ms ^H^D^t7 ( K 1 
uvver omy c e s ) M> (P i c h i a ) jR, S^/^X h 

X^'J^"> ( Schizobiastosporion ) M> v'a^xr^* 
v-f-feX (S c hwann i omy c e s ) M, ^V^yf^ ^X (B 
revund i mona s ) jR, /1XX/\*>"^X ( P a e n i b a c i 1 
1 u s ) JR> P— FMU— 7 ( Rh o d o t o r u 1 a ) Ms S'a-F^ 
^X ( P s eudomona s ) JR, $5«ktKX b VT'bT-T'feX (S t r 
ep t omvc e s ) *jfc&&*fW:D»«n**£*0» 

#T?&0. 7;i/fcf#>X (Cand i da a 1 

b i c a n s ) , y*r<t & • AlAn"- ( Candida h a e 



* 
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muloni i ) , 9 ' -i 7 (C and i d a 

i n t e rme d i a ) , >XW ? • t;H — (Candida 
ma 1 t o s a ) , • (Candida mo g i i 

) , ^^>y?^y . #\s$rjj ? (Candida oleophi la 
) , tV^X^X - Hrly-yi/X (Dioodascus ovete 
n s i s ) > T-f^X^-fh7X/W ( Dipodascus 
tetraspe rma ) , y*hV%&* y?&5>Z CGe o t r i 
c hum f r a g r an s ) , /Vf#E*7 • A- b--f (Hv pop 
i c h i a bu r t on i i ) , ^JK^P^-f -feX • #UX#5* ( 
Kluyver omy c e s po lysporus ) , t:^7 • TJtA 
( Pichia stipitis) , i/V7?Xb7tiW*> 

• □ Airv'— (Schi zobl as tosnor i on k o b a y a 
s i i ) , ^a^^Wn • ^>f>^'JX -A- • t'>f>^'J7 

( Schwann i omy c e s occidental is v a r . 

occidental! s ) , ^W^r^fW • 5V 5*-* (B_ 
r e v u n d i mo n a s diminuta ) , /IX—Ai/yX • TJ]/ 
^ ( Paenibaci 1 lus a 1 v e i ) , D— F b)b — ? • if 
• >^7— • fr*i V^y-sT. (Rh o d o t o r u 1 a glut 
inis var. dalrenensis ) , S/:x— F^E^X • X^y 
y*tf'J (Pseud omo n a s stutzeri ) , ^=l— K^ErJ-X 

• ^ > F ( Pseud omo n a s mendoc in a) , Xhk 
t/bV'f-fcX • 3Xl/X-fe>X ( S t r e p t omy c e s c o e 1 e 
s c en s ) , fccktfXM^h^-fe* • A-f HaW^ (S t r e 
p t omy c e s hydrogenans ) fr£;&31¥J;Dllfrftv5>1$t 
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MfcM~3^>T3. H • JT-yV^ZV^J-Y (NAD*) , W^M 
Z3f>75 K • 7Tr>i?7^I/tf H'J>S! (NAD P f ) OUftl 

&ftS-frb^>2>-bV)\'£LX, TffiMKSt (3) : 



£3-*h^>*>-hU;P£TiB-flS!3£ (3) : 



/2 1617 fcta**nfc*i*K:J:»5'&J*^ffiT?**. 




o 




(3) 
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U >^*^z:r A 6 . 5 g , U 'J^Alg. 

^'>C7A7tK5S]^0. 8g, mWMm77kmW6 Omg, «!Mfc77.1cflI 
|90mg> gtM57K?ntl5mg, J5fcmT>#>47j<fDtl 1 Omg, & 
fbth'J^lOOmg (Wfnfel L=HfcD) ^£>&£>?l£#$*fe (pH 

7) 5mi zumm\zAtiT$mLizm. &mmizm$i®*&mv> 3 
2 ~ i o % ft^hm ywmrn®. i~5mi i:iit§. 

T, &£^tf&-3 --^h^>^>— Y y ))V*:2. 5~2 5mgV>ft.fci£l& 
WKM&£iQ*T, 2~3 SPp^3 OWMtD-tZ. Z\<DU. m>bftM 
\Z <fc D#fc@#£x^~*-**&teT-fe h >K£ 9i£illLfct>©£ffl 

^-rnfe^fflUf^. 7-XD7X*X (Ar t h r o a s c 

us.) m. ^y^J? (Cand i da) ^'J7°h3y*X (Cx 
yptococcus ) m. 5*/tytf*T-f-feX ( Debaryomyc e 
_s) M> fs/fr? ( Dekke r a ) x-f^X#X ( Dipoda 
s c u s ) Ji, -Jr^hU^A (Geo t r i c hum) ^^^Vt? 
(Gu i 1 1 i e rmonde 1 1 a ) I, /Vf^fcT^T ( Hyphop. 
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i chla ) M, -T^x>^7 ( I ssatchenkia) 9 to 
■i^n^-i^LTs (Kluyver omy c e s ) 37^7 (Kom 
a e a t a e 1 la ) m. U^T-f-kX (L i p omy c e s ) JS, 
PT-f-lzT. (Lodder omy c e s ) 7 ( Me t s c 

hnikowia ) t^^XT (Qga t a e a ) M> tf*7 (PJ_ 
chia) oKh;P— 7 (Rh o do torula ) oF7^U 

( Rh o d s po r 1 d i urn ) i*"S?7* hT^U 
( Schizoblastosporion) Jg, ^ri.?— #V-Y*fe.X 
(Schwann i omyc e s ) Xx7t/TX^7X (Steph 
anoas cus ) Jg> h)Vy^7 ( Torulasoora) S> h 
U3X^D> ( Trichosporon) m, ^-fo^X ( Will 
i o p s i s ) Jg> irn7 ( Y a r r ow i a ) 7>"x-f 7<( 7 A 
( Ac i d e ph i 1 i urn ) 7^n/^f'JOA (Ag r o b a c 
t e r i urn) 7)Vj]W?** ( A 1 c a 1 i gene s ) JS, 7— 
XP/1#^ — (Ar throbac ter) 7V~?>f4 (B. 
r e vund imonas ) Ji* -feJVP^X (C e 1 1 u 1 omo n a 
_s_) JS> ( Comamona s ) M> S^PA^r'J'JA (M 

icrobacteri urn ) /IxxAi^X (P a e n i b a c i 
1 1 u s) uY-ziyftT* (Rhodococcus ) K> '>fd7'f 
•fe^ (C 1 t e r omy c e s) JR. 7#P ; eA£^- (Ac h r omo 
b a c t e r ) JR, niJ^f'J^A (Corynebacterlu 
m) JS> (D e vo s i a ) JR« ^7— 7 ( Ho f n i a) 

/Df^X ( Proteus ) JR* ^Ptfx>->7 (Providenc 
j a ) JM> ^a-KttX ( P s eudomon a s ) 77^4 7 
( Ab s i d i a ) JR. 7X^'J^ ( Aegerita ) 7 
( Agrocybe ) HI, 75 PX-rlx^A ( Amy lostereu 
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m) JR, 7Zrty*r)VZ ( Asperg i 1 1 u s ) JR, 

( Co r yn a scucs ) JR, x> 1*1)7^X7 (Dendrvphi 
e 1 1 a ) JR, JLtV-ky (Erne r i c e 1 1 a) JR. 7trU7A (F. 
u s a r i urn ) JR> ( G i bb e r e 1 1 a ) M, ^P*^ 

(G 1 ome rella ) JR, (Mac r o phoma ) 

JR, S^D^h'Jl7 (Micronectriella ) JR, 

(Mo r t i e r e 1 1 a ) JR, A3— )V ( Mu cor ) JR, 
~i>7 ( Nann i z z i a ) JR. ^-^U^A (Pen i c i 1 1 i u 
m) JR, ^^7P7^^ ( Ph i a 1 opho r a) JR, U (Rh 

hopus) JR, 7,i/Vu^-y ( S c 1 e r o t i n i a ) JR. X# 
I/03^A (S c 1 e r o t i urn) JR. 43cktfX h l^hT'f'feX (S_ 

t r e p t omy c e s) MtcMT^i^^^^f S'tl-'So 

( Arthroascus) jR, ^t>r^^ 
(Candida ) JR. 5"J^h3y*X ( Cryptococcus) 
JR. TA'J^'f'feX ( Debary omy c e s ) M. r>^7 ( D e 
kke r a ) JR, y^hU^A ( Ge o t r 1 c hum) JR, ^fy^>^ 
5 (Gu i 1 1 i e rmond e 1 1 a ) JR, -f1^x>*7 (, I s s a 
t c h e n k i a ) JR, ^JM^OV-f-feX (Kluyve r omy c e 
s) JR, 3ViJr7 (Koma g a t a e 1 La ) JR, y^-f-fe* (L. 
i p omy c e s ) JR, D^n^-feT. (Lodd e r omy c e s ) JR 
, (Me tschni kowi a) JR, t^X7 (0_g_a 

t ae a ) JR, tf^7 (Pichia ) JR, ( Rhodo t 

orula ) JR, n FXtf Ux^A (Rhodspor id i urn ) JR 
, ^^.y-^-V-Yir^ ( S c hwann i omy c e s ) JR. ^77 7 7 
7X#X ( Stephanoascus ) JR. hJP^^^^ ( To r u 1 



# • 
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a.spor a ) JR. hU3X^o> ( Tr Ichosporon ) JR, *> 
-TnT^T. ( Willlopsis) JR. ta7 (Yarrowi a ) ^ 
. 7yr^7^7A (Acidephi 1 i urn ) JR, TtfuAZrW 
A (Agrobacteri um ) JR, 7;V#'jy*7 (A 1 c a 1 i g 
en e s ) JR. 7-7, D/t^*— (Arthrobacter ) JR. t)V 
n^tX (C e 1 1 u 1 omo n a s ) JR. n^^tX (Comamo n 
as ) JR. 5#nA*#<rUT>A (Microbacteri um) S, □ 
FPy#X (Rho do c occus ) JR. '>fD^tX (C i t e r 
omy c e s ) JR. ypU'EMi?— ( A c h r omo b a c t e r ) M 
, nU^Wr'J^A ( Corynebac ter ium ) xtfv'T 
( De vo s i a ) JR. *7-7 (Ho f n i a ) JR. 7°Pt-^X <P_X_ 
oteus) JR. ^Ptrx>>'T (Providencia) JR, 77^ 
7^7 ( Ab s i d i a ) JR. 7Xd*U* ( Ae g e r i t a) JR. 7^* 
n->^ ( Agr ocybe ) P. 75 0X^1"? A (Amy 1 o s t e r 
e um ) JR. T7,fty*r)VK ( Aspergi 1 lus ) JR* 
X (Co rvnas cue s ) JR* r>l { U7^l7 (Dendryph 
j e 1 1 a) JR. X*V±7 ( Erne r i c e 1 1 a ) JR. 71fU7A ( 
Fu s a r i um) JR. (G i bb e r e I 1 a ) S. ^D;*I/ 

7 (G 1 ome r e 1 1 a ) JR. ?^P7*-7 ( Mac r ophoma 
) JR, S^o^^hUX^ (Micronectriella ) JR. 
^Xlx^ ( Mo rtiere 1 la ) f§, An-;!' (Mu cor ) JR. ^ 
>-2?7 (Nann inia ) P. ^X^U72> (P e n i c i 1 1 i 
um ) JR. 7xf7P7*7 (Ph i a 1 opho r a ) M, UWX (R 
hizopus ) JS, X2l/D^X7 ( Sc 1 ero t in i a ) H. X 
^l/p^r>A ( Scleroti um ) JR. fc<ktfX h b^-i -feX ( 
S t rep tomyces ) KldRT*tt£«ia«lfr3.U>. «6K»*l/ 



* 
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<tt, 7-XU7X;*7X • i?*n*>ls7s ( Arthroascus J_ 
avanens i s ) » ^yfA 9 • I'D (Candida _c_ 

an t a r e 1 1 i i ) , ^>t^'7i>^ ( Candida 
f e nn i c a ) , **?y*r4# • it*???—* (Candida g_l_ 
ab r a t a ) , ^>T^^'^Df^ft'J ( Candida 
gropensiesseri) , ^^tV ^ • iryj 7 (Candi 
da ke f y r) , yfA 9 ■ ^UX (Candida ma r i 



i.) > ^r^ ^ • * U X-f (Cand i d a me 1 i n i i ) , * 
* >*t4 9 ■ AlfX ( Candida mu s a e ) , 
7)V3— tJ- ( Candida pararugosa ) > 3^ >x-f ^ • 
fcfXX (Cand i da pinus ) , +t>f^^- VM7^f 7 ( 
Candida sorbophi la) , 9 • xX-fX (C. 

and i d a tenui s ) , ^ • JLtVUX ( Candi 

d a u t 1 1 1 s ) , #V7*h3y%7> • *n.-A^X (Crypto 
coccus curvatus) , ^7 U X>3 y#X • 7a537X ( 
Cryptococcus h urn lcolus ) > tAD ^T-f-feX • 
A^-fex^f (D e b a r y omy c e s hanseni i ) „ rA'Jt 
V-f -feX • A>"feX-Y • A— • 777V— ( D e b a r y omy c e s 
hanseni i var, fabryi ) , xA*'J^"7-f -feX • A> 
-fen-f • 71— • A^iTX-f ( D e b a r y omy c e s hanseni 
J_ var. hanseni i ) , xAUtfT'f i:X • ( Deb 
a r y omy c e s ma r ama ) , r/tU^-bX • ^Al^S'X 
( D e b a r y omy c e s nepalensls ) , "rytr? • 7/ 
77 ( De kk e r a anoma 1 a ) , *f3r h U * A ■ 3^ ^ 
A (Geo t r i c hum candi dum ) . MJ';b A ■ X'jx 
>iz (Ge o t r i chum e r i e n s e ) , y#MJ#A • XT — 
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(Ge o t r i c hum f e rme n t an s ) , ^^Vx 
7 ' ±.V / Xtf? (Gu i 1 1 i e rmo n d e 1 1 a selenos 
pora) , ^iW-t'Jl^'J^ ( Issatchenki 
a. o r i e n t a 1 i s ) , ^ff?i>+7 -f (I s s a t 
chenkia terricola) , ^M^DT-ft^ • 
5tX (Kluyver omy c e s ma r x i anu s ) , 37^r7 
•/^hUT. ( Komag a t a e 1 1 a oastoris) , 
-Y-kX • X^— £"-f — (L 1 p omy c e s s t a r k e y i ) , 
OT-fizX • ID>^X^7X (Lodde r omy c e s elong 
i s p o r u s ) , ^->a-3 7 • \*1z7>\Z#—9 (Metschnik 
owi a bicuspidata ) > ^S^-n? • ^H->- (Me 
tschnikowia eruess i i ) , • tfr: (Gig. 

a t a e a pini ) , t^f^XT ■ >M y*-A5- ( Qg a t a e 
a, wickerhami i ) , H*7'7;77 (Plchla _aja 
oma 1 a) . fcf*7 • ( P i c h i a canadens 

j s ) , t?3r7 • '?t7-f-- ( P i ch i a iadini i ) , fcf* 
7 . ^y-— ( Pichia petersoni i ) , tf^7 • 

( Pichia rhodanens is) > tf*7 • 
5 ( Pichia s i 1 v i c o 1 a) , tf^7 • HJ7>^UX ( 
Pichia triangularis ) , D-H;V-7*7^ I — 
•tr ( Rhodotorula 1 a c t o s a ) > 
(Rhodo t o r u 1 a rubra ) , U HX^UxW £A • 3r 
sftA^A (Rhodsnoridi um dlobovat urn ) , n F 
x^U^ • X7yXP#~:/A (Rh o d s p o r i d i um a 
phaerocar pum ) , DH^Ur^yA- MVCKxX (Rh. 
odspor idi um toruloides ) , ya^^T'f'feX 
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• Jr=s?>$ U X • A*- • -ti/^yZ U X (S c hwann i omyc e 
_s_ occidental is var. occidental is ) 

, ->7x'J- (Stephanoascus c i 

f e r r 1 i ) , hfr^Ztf? • r^JHyt- (Torulaspo 
r a de 1 b rueck i 1 ) > f'j3X^P>'+a^A ( T r 
ichosporon c u t a n e um ) » V-i Dl/vX • lr#— ±X 

• A — A 7 y 3f (W i 1 1 i o p s i s saturnus var. 
mraki i ) , <M PT^X ■ V$—1r7, • /t- • 1r*-^X ( W i 

1 1 i o p s i s saturnus var. saturnus ) 
, "MP^X • It^-^X • A- • V>X ( Williop 

s i s saturnus var. suaveo 1 ens ) , "VDT 

• VtfVTJft (Ya riowia 1 ipolvtlca ) , TS^f 
yjyJ* • ^U^A (Ac i d e p h i 1 i um crypt um ) , 
7^a/\^f'J , ?A' , W77->X>X (Ag robacterium 

t ume f ac i en c e ) , TJUiJ U£**X • XXH- (A 1 c a 1 i 
genes s p. ) , 7# U=Ert?7&— • 3^>P V^^>X • tr^X 
tf— • bU7W*>X ( Achromobacter xyloso 
x i d a n s s u b s p . denitrlficans ) , 7— X U 
- h7^"5 ( Arthrobacter p r o t o ph 
ormi a e ) , -feJVP^^X • Wtf (C e 1 1 u 1 omo n a s jr. 
e 1 i d a ) , 3?ttX'f^bXfn- (Comamon a s t e 
s t o s t e r on i) , 5? D/^f'J £A • T-^WXir>X ( M i 
crobacteri um arborescens ) * oK3y#X« 
-f£^ ( Rhodococ cu s equi ) , pHnytfX • XU^X, 
P^'JX (Rhodococcus erythropolis ) » PF 
JyflX • n K:?PfrX (Rhodococcus rhodochro 



# 
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us ) , ^Vf-f^ 1 WJl (Candida ma an o 1 i a 
_e) , ^rO^tX-Th'Jf^X (C i t e r omy c e s ma 
t r i t ens i s ) , • ( Pichia bispo 

r a ) , MJnX#n> • n^h'X'J • /X- • P^HxU (T r i c h o 
s p o r o n loubieri v a r . loubleri) . n U ^ 
/t^T-U^A • T> ; E— 75**7. ( Corvnebacteri urn A 
mmon iasenes) , □ U*/?£?y £A * 77^Xt>X (C_o 
rvnebacteri um flavescens ) , xstfv'T' • U# 
77fcf^- ( D e v o s i a riboflavin a) > *7-7 • TJI' 
( Ho f n i a a 1 ve i ) , ^Dx^X • r/Jl/tfUT. (Prot 
eu s vulgaris ) , r/ntfx^vT • WJ77«>I>X ( 
Providencia alcalifaciens) * T^f-f^ 

• axJH/7 (Ab s i d i a c o e r u 1 e a) , 77^7- b 
7D7^7 ( A b s i d i a hv a 1 o s p o r a ) , 7XVV9** 

( Ae g e r i t a Candida ) . 7?U$"* m ?sV> 
Y-yyis ( Agrocybe cylyndracea ) * 75PXt , V / 
7A-7ID7^A ( Amy 1 o s t e r e um areol atum ) 

* 7W5&VX • x#- (Aspergl 1 lus nieer) , 7 
TsKv&VT. - :7#XX~>X (Aspergi 1 lus phoen i c 
i s ) > • V5>*X (Aspergi 1 lus s o j a 
e) , D U^X^JX • "fe^HX^ (Corynascucs s e p e 
don i um ) , t>H'J7^X? "fr'Jj- ( Dendryphlel 1 
A sal i n a ) , I/'Jt5 • ^-ra7>X • A- • --fa7> 
X (Erne r 1 c e 1 1 a n i d u 1 a n s v a r . n i d u 1 a n 
s) , X^Uir? • yyif-IZ (Erne r i c e 1 1 a ungui s ) 

, • t+^X^^A ( F u s a r i um oxvspor um 
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) > • 7>^-f t'ff^ (Fusarium anguioi 

d e s ) , ^l/^ • 7^<7D-f ( G i bb e r e 1 la f u j iku 
r o i) , tfn^U? • i/ytfy— $ ( G 1 ome rel la c i n g 
ulata) , T^D?*— T • n>^U^"X ( Ma c r o ph oma 
c omme Unae ) , $^D^hUX7 • ^^^UX ( Micro 
n e c t r i e 1 1 a cue ume r i s ) , ^JV^-X-Uy "f It^U 
— ( Mortierella i s a b e 1 1 i n a ) , 

• 7^>-77" • A— • 7>^'J7#7 (Mortierella r a 
ma n n i ana var. angul i spora ) , An-;!/-fa 
—A— ^a. U ( Mu c o r tubercul i sporus ) 

, • 'ftx^a'f 7^77, (Mucor inaequi spo 

r u s) , ±>->>7 • - n- - -i >*o./t-* (Nanni z 

z i a gy p s e a var. incurvata ) , ^n^U^A- 
^TXv^i* ( P e n i c i 1 1 i um c h e r me s i urn ) » 
v'U^A • x#XA>1rA (Penici 1 I i um , expans um 
) , 7>f7D7*7'777fY^7t (Phialophora f a 
s t i g i a t a ) , iJ'/^X • X^i'JX ( Rhizopus n i v 
e u s ) , U • ^-fif ( Rhizopus o r y z a e ) , X 
/7lxD5'-7 r • X^l^D^^A (S c 1 e r o t i n i a scler 
o t i o r um ) ^ X^l/Pf9A • ?)iyj X-f (S c 1 e r o t i u 
m delphinii ), 7h^K-ftX • • 1r:/Xb?~ 

• 7VX>->X (S t r e p t omy c e s c a c a o i subsp 
. a s o en s i s ) , ^tfX hP^ W-f1rx • xxtf- (Stre 
p t omy c e s s p. ) #*£&&f &tl-2>« 

ftlzte. *^>7M^ ( Cand i d a ) T^f^X^X ( Dipo 
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d a s c u s) JR. y#HJ#A (Geotri chum ) A-ftftf 
*7 (Hvphop i ch i a ) JR, ^K^dT-f -feX (Kluyve 
r omv c e s ) JR. tf*7 (P i c h i a ) JR, K*#y# 
> (Schizoblastosporion ) JR, ->a7^t^-t7 

(S c hwann i omy c e s ) JR. ^l/^^W (B r e v u 
ndimonas) JR, ;t!-A , v'7X ( Paenib ac 1 1 lus) 
JR, H ( Rhodo t o r u 1 a ) JR. ->a— (P. 

s eudomona s ) JR. £ .fctf* h V:/ hvf-fe* ( Strento 
mvces ) U>. SSWSIXW:, ^^>^ 

-f ^ • T^tT*>X ( Candida albicans) . +*>y-r 
^■AXADZ- (Candida h a emu 1 on i i ) . J r-Y>T ! 
j # "1 ytr—^ofT (Candida i n t e rme d i a ) . * 
V yf-i & • Vjl/ h— it ( Candida ma 1 t o s a ) . ^ir>x 
4 (Cand i da mo g i i ) . **>r>f^ • :*W:7 

xf7 (Cand i da oleophi la ) . • 

( Dipodascus ovetensis) . 'rA^^T^fiT^ 

•fh7^- (Dipodascus tetraspe rma ) . 
^MCftA • 75^7>X (Ge o t r 1 c hum fragrans 
) . /W^tf^T • A'-h^-f ( Hy pop i ch i a burtoni 
X) » ^W^a^-feX • tf'JX^X ( Kluyver omy c e s 
polysporus) . t!^T • 7sr4 fcfX'f X ( P i c h i a _s_ 

t i p i t i s ) , S/y^5XhX#U*>« nA-Fv— (Sch i z o 
blastosoorion kobayas i i ) . v'o.y— ^*^-f *fe 
7. • 'fri' ; T>9 U X • A*- • U X ( Schwann i omy c 

e s occidental is var. occidental is 
) , ~fU^>T-{ ^i-/^ • x-t" 5 7— ^ ( B r evund imon a s 
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d imi nu t a ) > AX-/^>7^ • 7)W<-i ( P a e n i b a c i 1 
1 u s a 1 ve i ) , n- H Y)V-y • 9)^-7 • r»- • ^-f 
>i/7, ( Rhodo torula alutiais v a r . dair 
e nen s i s ) , 5/a- H*^* • 7,9 V V^iM ( P s eudomon 
a s stutzeri) , ya- • ^ > ( P s eudo 

mon a s mendoc i n a) , Xhl/^KWOlWt> 
X ( S t r e p t omy c e s coe 1 escens) , &&J$7YV 
/K-ftX'/WHa^t^ (S t r e p t omy c e s hy d r 
o g e n a n s ) #*&&f (stl-So 

7-XP7X#X • 5?tA^>^ (A r throa 
s c u s j avanens i s) IF01848, ^t>f^^'^> 
9W) ( Cand i da c an t a r e 1 1 i i) IF01261, *r 
t>r>f^'7x>^ (Candida fennica ) CBS 6 0 

8 7, 9 • Vvr??— 9 (Candida g 1 a b r a t a 
) IFO0 0 0 5, ^t>r^^Oy^yk>J (Candida 

gropeneiesser i) IFO0 6 5 9, *t>f'f^ , ^7 
^7 ( Candida ke.fyr ) I AM4 8 8 0, ^^>9^9 

( Candida ma r i s ) IFO1 0 0 0 3, ^>^^' 
pUJ--f ( Candida me 1 i n i i) IFO0 7 4 7, +^r>x 
A-»X ( Candida musae ) IF01582, ^t>r 
yf # ' /U)]/d—Dr (Candida p ar a rugo s a ) I F O 0 

9 6 6, ^^>x-f^'tf^X (Candida Dlnus ) IFO0 
7 4 1, Jrvy^jy ' Vfrtfyj? ( Candida sorboph 
j 1 a ) IF01 5 8 3, +t>rY^'f7-fX (Cand i d a _t_ 
enuis) IFO0 7 16, >tV ^ • 3.^4 'J 7. (Candid 
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a. u t i 1 i s) IFO0 6 3 9, ^'J^h3y*X'*a-A^ ( 
Cryptococcus curvatus) I F O 1 1 5 9 , # U 7* 
bny^7X • 73.5357. (Cryptococcus humicol 
us ) CB S 2 8 2 2, T^'Jt^W • A>*fe— -T ( D e b a r y o 
my c e s hanseni i ) IFO0 0 6 3, tA'J ^V-firX • A 
>-fen-1' • A— • 7 77U — ( D e b a r y omy c e s hansen 



>-fe-'f • A— • A^fe^-Y ( D e b a r y omy c e s hansen 
i 1 var. hanseni i) I FO 0 0 3 2, 5rAU**V-f 
• V^V ( D e b a r y omy c e s ma r ama ) IFO0 6 6 8, 
jrA U ^"T-f -feT. • ^ A V- > :>7 ( De b a r y omy c e s n e p a 
lens is ) IFO0 0 3 9, f>^7 • 7/~?y ( D e k k e r a 
anoma 1 a ) I F O 0 6 2 7 , b V * A • >f^ (Ge 
o t r i c hum c and i dum ) CBS187 • 67, ^ h U # 
A-l'Jx>t (Geo t r 1 c hum eriense ) ATCC2 2 
3 11, tthVXJ* ' 7 7 — ( Ge o t r i c hum f e r 
men t ans ) CBS4 5 2. 8 3, ^^t^f? • -feW7s#7 (G. 
u i 1 1 i e r mo n d e 1 1 a selenospora ) I F O 1 8 
5 0, -f Ix^x • JfUX^U* (Issatchenkia o_ 
r i en t a 1 is) IF01 2 7 9, Wi>+7-f'j3-7 (_L 
ssatchenkia t e r r i c o 1 a ) IFO0 9 3 3, 
^nT-firX • v^vO^T. ( K 1 u y v e r omy c e s ma r x i 
anus ) IFO02 88, 3Y^f7-/UhUX ( Komaea t a 
e 1 1 a p a s t o r 1 s ) IFO0 9 4 8, 37^f7 • A* H U7 
(Koma g a t a e 1 1 a p a s t o r i s ) IFO1013, U $ 
T-f-fcX • 7^— dr-f — ( L i P omy c e s starkeyi ) I F 



i i 



fabryi) I F O 0 0 1 5 , xA V ^Y<-feX • A 
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00 6 7 8, n^P'?'ftX-lD>^^77, ( lodder omy c 
e s elongisporus ) I FO 1 6 7 6, ^->a-3 7 • 

9 ( Me tschni kowi a bicuspidata ) I 
FO1 4 0 8 s ^S^jL^ny • tf)UZL$"- ( Metschnikowia 
g r u e s s i i ) IFO0 7 49, t^^XT • (Qga t ae 
_a pini ) I FO 1 3 4 2 , t^^l7 • «M AS— (Q_g_a 
t ae a wi eke rhami i) IFO1 7 0 6, t?^7 • TJ^^ 
( P i c h i a anoma 1 a ) IFO0 12.0, fcf*7 -7/T7 ( 
P i c h i a anoma 1 a) IFO0144, tf*7 • 7/^5 (P. 

1 c h i a anoma 1 a ) IFO0146, t!*7 • ^x^X ( 
P i c h i a canadensis ) IFOO 9 7 6, E3r7 ' 5**5* 
-f-- ( Pichia iadini i ) IFO09 8 7, fcf*7 • ^ 
y-- ( Pichia p e t e r s on i i ) I FO 1 3 7 2. tf*7 
• P^>v-7. (Pichia r ho dan en s i s ) IF0127 
2, fcT^7 • 7 (Pichia si lvicola) IFOO 
8 0 7, t?*7 • HU7>^7UX (Pichia triangula 
r i s ) IFO0 8 3 6, t* h)V— 7 • 1 — » (Rhodo t o 
r u 1 a 1 ac t o s a) IF01423, OH 5 • (R 
hodotorula rubra ) IFOO 3 8 3, nH7#U^^ 
A • -tV A^ A ( Rhodspor idi um diobovatu 
m) IFOO 6 8 8, P FX#Ux^ • Z7yXUjj— 7A (Rh o 
d s p o r idi um sphaerocarp um ) I F O 1 4 3 8 , 
dK^'Jt^^- Wl>n-f5*X (Rhodspor idi um _t_2L 
ruloides ) IFO0413, S'a.P^T-f -feX • ^->x>* U 
7. • A— • ^">'5 i >^ U X ( S c hwann i omy c e s occ Id 
e n t a 1 is v a r . occidental is) I F O 1 8 4 0 
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> .7f77y7^">7x'J- ( Stephanoascus c_i. 
f e r r i i ) I F 0 1 8 5 4, h)l7*i$7 • x^Jt'Xy*- (To 
rulaspora de 1 brue ck i i ) IFO0 3 8 1, HUH 
X#n> • ^t-l^^^A ( Trichosporon cutane um 
) ATCC4 15 1, y<tW?i/7* - V*—** • A- • A5y* (Wj, 
1 1 i o p s i s saturnus v a r . mraki i) I FO 

0 8 9 5, Wfis* • ii-^-^-X • A*- • "&9—tt (W i 1 1 i o 
p s i s saturnus var. saturnus ) IFOO 
9 9 2, 0*1 uy°^7, -ij-^-^-X • A- • ->a7^U (Will 

1 o p s i s s aturnus var. suaveo 1 ens ) I 
FO0 8 0 9, ta7- 'J^Ufi 1 * (Y a r r ow i a 1 i p o 1 y 
t i c a ) T F O 1 7 4 1. T->?V-7^A ■ g'JT^A ( Ac i d e 
philium crypt um ) IF01 42 42, 7^n;^f'J7 
i,'!y^77^X>X (Agrobacter ium t ume f a c 1 
e n c e) IF01 266 7, 7^0Wr'J7^ • y^7 7'>X>^ ( 
Agrobacteri um t ume f a c i e n c e ) I F O 1 3 2 
6 5, 7;i/^'J^X • XXfcf— ( Meal Uenes s p. ) I 
FOl 4 1 3 0, 7^n^^-«^>ny^>x 'f7*XK- • 
fxN'j7^*>X (Ac h r omo b a c t e r xylosoxid 
a n s subs p. denitrificans ) ATCC 15 17 
3, 7^nW^- • ^PV^>y>X • U^Xt!— • x-hU 7^ 
# >X ( Achromobacter xylosoxidans s u 
bsp. denitrificans ) I FO 1 2 6 6 9, 7-7,nA 
99— • ~?u hy^—S. ( Arthrobacter protopho 
rmi a e ) TFQ12128. » (Cel 1 u 1 o 
mon a s gel i d a ) IF03 7 4 8, n^ttX ■ f X MfD 
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X ( C omamo n a s testosteroni ) I FOl 2 0 48 
. SfD/^f'J'JA'T^Wt^ ( Microbacteriu 
m arborescens ) IFO3 7 5 0, D FPyftX • ( 
Rhodococcus equi) JCM1313, Dh'ay^X'I 
U^XP^UX (Rhod o c o c c u s ery thropol i s ) 
I AM 1 4 5 2 , oHn^^T. • I'J^f^D^'JX ( Rhodococ 
c u s ervthropolis ) IF01 2 5 38, nFnyiJX- 
X'J-r^n^UT. (Rhodococcus erythropol is 
) T FOl 2 5 3 9.. □ HJ'vtX • □ Kj?Pfr.X (Rhod o c o c c 
u s rhodochrous ) IF03 3 3 8, ^t^^'^^ 
U X ( Candida masno 1 i ae ) I F O 0 7 0 5 , v'fD? 
-Y-kX • ThUf^X ( C 1 t e r omy c e s matritens 

i s ) I FO0 6 5 1, H*7 • t?7#— 9 (Pichia bispo 
r a) IFO0 8 0 3, h U nX$U> • P^tfXU • A*- • D^tfXU 

(Tr i chosporon loubier i v a r . loubl.e 
r i) CBS 7 0 6 5, 3 U *A*T"U • 7> ; Er:7y*X ( Cor 
ynebacter i um a mm oniagenes ) I F 0 1 2 0 7 
2, 3iJWf'J!)A-77^t>X (Co ryneb ac t e r i 
um f 1 ave s c en s ) I FOl 4 13 6, x^v'T • U v fc? 
3* ( D e v o s i a riboflavin a) I FO 1 3 5 8 4> *7 
x7-7;WVf ( Ho f n i a a 1 v e i ) IF03 73 1, :/Px£ 
7s ' (Proteus vulgaris) IF03 1 6 7, 

^nt5r>S/7 ■ 7)W) 7 7^X>X (Providencia a 1 
califaciens) I FOl 29 3 1, T^tV 7 • nx;VW7 

( Ab s i d i a c o e r u 1 e a ) IFO4 0 11. 77*'>t^7- 
fc7D7.^ ( Ab s i d i a hyalospora) IFO8 0 8 2 
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, 7xV'J» ■ »v>f/f^ (Ae g e r i t a c and i da ) IF 
06 9 8 8, TPUi"*. • >'U>r ? 7yv' (Aerocybe cyly 
nd r a c e a ) IFO3 0 2 9 9, 75 PX^lx^A • 7XU??& ( 
Amy 1 o s t e r e urn a r e o 1 a t urn) IF09221, 77 
n=7#)\s7 - -11— (Aspergi 1 lus nlger) IFO4 0 
9 1, TX/^^M^Jtl^X (Aspergi 1 lus ph o 
en i c i s ) IFO6670, 77K7*c)V7 • VvMrX ( As p e r 
g i 1 1 u s s o J a e ) IF04244, 3 'J^X#X • ir^ Fx£ 
A (Corynascucs s e p e d o n i um ) IFO30067 
> f>H'J7>f X^ • U-U^- ( Dendryphiel la s a 1 i n 
a.) IF08 2 8 1, U-fe5 • r-fa7>X • A'- • X-x^7> 
7. (Erne r i c e 1 1 a nidul a n s v a r . nidulan 
_s) IFO4 3 4 0, X^U-fe7 • tr>tf47 ( Erne r 1 c e 1 1 a 
ungui s ) I F0 8 0 8 7, :7+J-iJ#£ • 2h^>X^7A (Fusa 
r i um o xv s P o r um ) IF05942, • 7>^f 

t-fTX (Fusar i um angu i o i de s ) IF04467, 
3^1/5 • 7WU^ (Gibber e 1 la f u 1 ikuroi ) I 
FO6 6 0 3v £tU*U? • : yyify— 9 ( G 1 ome r e 1 1 a c 1 
ngulata ) IF05 257, T^D7f 7 • 3>^iJtl (Ma 
c r o phoma c omme 1 i n a e ) IF09 5 6 9, =.>7U*2 
hUX^-^^^UX ( Micronectrlella cue ume 
r i s ) I FQ3 0 0 0 5, ^Jl/^XU? • -f -fr^'J— : ^ ( Mo r t i e 
r e 1 1 a Isabel 1 i n a ) I FO 7 8 2 9 > ^EJl^Xl/y • 5 
-?>-7t • A— • 7>ff ] )7tf7 ( Mort ierel la r ama 
nn i an a var. ansulispora) IF06 744, An 
— )V ' ^a— A*— ^3.UX#7X (Mu cor tuberculisp 
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orus ) IF09 2 5 6, &3-)V • -i ^X^d-l'X^X (Mu c o 
X inaequ i sporus ) I FO 8 6 2 4, ±>-V7 ■ =¥75/ 

y ' ;t f>+aA- ^ ( Nann i z z i a gy p s e a var 

• incurvata ) IFO8 3 0 6, ^X>>U £A • *7**st>& ( 
P e n i c i 1 1 i urn c h e rme s i urn) I F O 5 8 0 0, ^x 
5WJ#A - x#X/^>1fA (P e n i c i 1 1 i um e x p an s um 
) IF05 8 54, 7/7n7^-7 • 7?Xf/^7t ( Ph i a 1 op 
ho r a fastigiata ) IFO68 5 0, U '/:/X • X«?xr> 
7. ( Rh i z opu s niveus ) IF047 59, U V 7X • *7 
-fif (Rhizopus o r y z a e ) IFO4 7 0 5> ^^I/P?- 
7 • X^l/O^^A (Sclerot inia sclerotior 
um ) I F04 8 7 6, X^I/P^A • 7^7^^ (Sclerot 
i um delphini i ) I FO 7 3 3 7 > X h V^hT-f irX • ft 
• ir^Xtf— ♦ TVX>^X ( 5 t r e p t omy c e s c a c 
a o i subs p. asoensis ) I FO 1 3 8 1 3 > *3J;tfX h 
l/7"h?^-l!X • XXtf- (S t r e p t omy c e s s p. ) I FO 
1 3 0 2 Oifi&tf Sn*. »*#SEH#S#©3-fcFP*S' y S>* 
>xhy;Wfe#*»#fc«, ^f>r>f^ • 7;Hf#>X (Candid 
a, albicans ) IFO0 7 5 9, +t>r^-AlADZ- ( 
Candida h a emu 1 on i i ) IFO 1 0 0 0 L ^>t^ 
# ' -i yy—t^rs y (Candida i n t e rme d i a ) I FO 
0 7 6 1, =^ >-r<Y & • V)V 1 — "fr (Candida ma 1 t o s a 
) IF01 9 7 7, 3rV>T<<# ■ ( Candida mogi i 

) IFO0 4 3 6, *t>7^^'^t7^7 ( Candida oJ_ 
eophi la ) CBS2219, ^4 ^X#X • *^7->~>X (DJ, 
podascus ovetensis ) IFO120L t-i'^^ 
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X • T ( Dipodascus tetraspe rma ) 

CBS 7 6 5. 7 0, ysfMJftA • 77^7^ ( Geo t r i chu 
m fraerans ) CBS 1 64. 3 2, /Wtftf^r • A*-h--f 

( Hyp op i c h i a burtoni i ) IFO0844, £;K^ 
DY'ftX « ^UX^T, ( Kluyver omy c e s p o 1 y s p 
orus ) IFO0 9 9 6, tf^7 • X7V fc!7V X (Pichia _s_ 
t i p i t i s ) CBS6 0 5 4, ->^7X bX#'Jt> • 3/\'t^- 

( Schizoblastospor ion kobayas i i ) I F 
Ol 644, v'a.^-^V-f-feX ■ t^r>5"JX'A- ■ *5^x>^y 
X ( Schwann i omy c e s occidental is v a r 
. occidental ) IFO0 3 7 L ^>t^W-t^ 
(B r e vund imon a s d iminuta ) IF012 
6 9 7, /Uz;\'i/7X • 7;W*-f ( Paenibaci 1 1 us a 1 
v e i ) IF03 3 43, D- H h;P-9 • ^l/^X • #7- ■ ^ l" 
■^^v-T. (Rhodotorula glut inis var. d a i 
r e n e n s i s ) IFO0 4 15. ^a-PW'^yiyfU (P 
s e ud omon a s s t u t z e r i ) IF01 3 5 9 6, S'a— H 
tt^ • ^>h N >t (Pseud omon a s mendoc in a ) I 
F014 16 2, XhWhT-ft^OIl/7t>7 ( Strepto 
my c e s coelescens ) IF01 3 3 7 8, $5<kZtZ.hU'J' 
hv-fizX • /Vf FP$*:r>X (Street omy c e s hydro 
g e nan s) I FO 1 3 4 7 5 j^* If 6*1*. 
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ttflH£®iftUi, it#awittoift±^af©ttjid**if6ns. cine 

©$t£» 6 » 3 - ^ h >n h U JPS^t^flH* 3-kHP+^> 
pH4. 0~9. 5, fi^lfi02 0-4 5"C©l5H-e, jf»10~9 
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nz&mmfo, Rm%®m$m®, mm&mmww, m^m^r^m 

J:^o S^WogSfJftSEte, 0. 0l~5 0% (W/V) 

b<, cfcf9^^L<«o. i~3o% (w/v) t?&5. mnmmw 

0. 0 1% (W/V) S«&£f9©3-t: Fo*^>^ 

>-hU;P0£j&»#'>&<, 5 0% (W/V) £jg 

2-168 MTafo«7T3 J; 5 £ig*rT5 21 £ jWBP* LK, 

-fyyp/V-;i/?3:^:OX^;V=P-^§o. 5~3 0%©SH-&TSP^ 
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^KU>$ NADPH£1"3) &£©ffi||^ 

JiTcHJES^jfrr^fc^^, NAD + feb<«NADP + §l7G 
^ft;H§mtf$#&ns©T*?S;LV>. jSTnS^TC-rs^iU 

ttJBTSiWrJ 3 >x h 'J ^©qre^BUtf 

M7uSjts:©±»T* § -Mtick *sj&©ia#*iiaiT* s eti-c. 
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y$ >~ h U J)/£*^ t? 5 0 -#X £ n v h 4^ 7 ^ -ft i: J; K) ft 
ffiTZCt.-?. £j&Lfc3-fcFP*S'^>*>xMJ;i'© : e;i'W> IS 

7^* U ^Jiii»©#^T-e> 7o hf^>mxx^tTir hx h U )V 

U^Ih^ri/H, J&Utf/olMrS'K. *US»U#A> jWWfcU^ 

x-^;k x^y-;k zinso 

Jfctt+fc 3 — 5r h^>^>x h U;i/ • 7;k*7 U&M££i§fl?£-t2-&^M 
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b F n * v"^ >X h U Jl/Sr^-T 5 RKZ>@& t UT&ffl-T 5 E £ 

g, «v>#>47lcfllt>l Omg, Ifttb'JDAlOOmg (V^Tn 
fclL^fcD) fcSfc<5##B«J (PH7) 5ml*^ltt»tfc»ftU 
1 2 0 tT? 2 0 ^|HBKAlMI«fT o fc. 2ltie»<D^#Wfcg 1 
aSWC-e^iil/T, 3 0 , CT?7 2KflBHgt5»SIUfc. Jg 
&ig«i&2. 5ml *&ifr#*fc*>ttTff#*&«>, &-mW*!f)V 
3-*4*£^tf 1 0 OmM'J>ti»0. 5ml . (pH6. 5) fcffl 
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)!j7A:ASTECtSChiradex G-TA (2 0mX0. 2 
5mm) , &EiJ: F ID, %Jhm&i 1 3 Ot^ ftAMit : 2 0 0«C, 
JfcffiiSJ?: 2 0 0t\ +tU7-^ :^U£A (lOOkPa) , 

u y hit : ioo/i, mtamm (r) -3-tFD=^>^>:?>~i> 

V)V 3. 23*h (S) -3-tHn^i/^>^>^hU;V 3. 67 
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IFO 1438 


51.2 


74.2 


R 


Rhodsporidium 


toruloides 


IFO 0413 


72.1 


76.9 


R 


Rhodotonila 


rubra 


IFO 0383 


6.2 


70.7 


R 


Trichosporon 


cutaneum 


ATCC 


18.4 


94.0 


R 




4151 








Yarrowia 


linolvtica 


IFO 1741 


6.2 


82.3 


R 



^•11, §IMNAD + 0. 7 3 9mg, NADP + 0. 8 6 2mg, 
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iOVCi-XIS. 9mg, ifjvn-xM&m&m OSfifc : GLUCDH 
"Amano" II, ^«^^thl4) 3U&«Wl/fcl 0 OmMU > 
ttttfftt (pH6. 5) 0. 5ml CHLfc. 
^i;«6 3-y h^>^>-hU;i/5mg^J:DW^^;i/0. 5ml £V> 

tlfcttllrtPlCjP^T, 3 0tT?2 4l*M5J62ttfc. E*tk #SJS» 
o . 5ml cDB»x5 i ;i/*iiDiLT«J; < S-fr U *WB©H**3«MI 1 £ 
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Candida 

Candida, 
Candida 
Candida 



Candida 




Pebaryomyces 
Debaryomyces 



Dekkera 



Knmagataella 



Metschnikowia 
Pichia 
Eichia 
Eiehia 

Pichia 
Picbia 
Pichia 
RhodotoruJa 



Stephanoascus 



Trichosporon 
Williopsis 



Williopsis 



Yarrowia 

Ca ndida 

Candida 



Dipodascus 



Geotrichum 
Hyphopichia 



Eiehia 
Rhodptorula 



glabrata 

gropengiesseri 

kefyr 

pinus 
utilis 
humicola 

lianssnii var. hansenii 
hansenii var. fahryi 
anomala 

jnarxiam js 

pastoris 

biCTSpidata 

grusssii 

anomala 

anomala 

bis pora 

jadinii 

petersofiii 

silvicola 
lactosa 

occidentalis var. occidentals 

d&xdi 
delbnieckii 
laubteii var louhieii 
saturnus var. suaveolens 
sMumiis var. saturnus 

haemulonii 
albicans 

ovetensis 

tetraspenna 

fcagms 

h ur tonii 

polyspom^ 

stipitis 

glutinis var. dairenensis 

occidental™ var. occidentalis 





IE. JK[]T73£ 




OTTO 










IrO UUID 


^ n 
o,y 


T£ /l 

/0.4 


u 

K 


IrO uosy 


11.3 


83.U 


U 


JAM 4ooU 


in i 

xy.i 


*7£ Q 

/o.y 


p 


IrO U /41 


o.l 


/y.o 


TJ 

XV 


icO uo3y 


1 © 1 
lo.Z 


01 A 


XV 


pnc tqtt 
LBb ZoZZ 


5.Z 


83.5 


K 


IFO UUo3 


111 
11.1 


o3.o 


u 

XV 


IFO UU3Z 


y.o 


83.Z 


■n 
J\ 


IFO UU15 


y.o 


QC Q 


K 


IFO Uo27 


9.7 


Q£. f\ 


K 


IFO Uzoo 


•ICO 

15.3 


yu.o 


K 


IFO uy4o 


50 .2 


83.3 


K 


IFO 14Uo 


1 C 1 

15.3 


on o 
0U.0 


K 


IFO 0749 


iii 
11.1 


TO £ 


u 
K 


IFO U12U 


18.7 


07 Q 


K 


IFO U144 


10.2 


on o 

oU.o 


K 


IFO 0803 


4.3 


y2.y 


K 


IFO 0987 


2y.y 


TO 1 

78.1 


K 


IFO 1372 


y.y 


TC Q 

/5.o 


K 


IFO 0807 


24.1 


/o.Z 


K 


IrO 1423 


a < 

O.D 


/OJ 


K 


IrO 1840 


XU.O 


TO 1 


K 


IrO lo54 


Q T 


T£ T 


-n 
XV 


1FU U3ol 


1ft o 




*D 

XV 


UrJo /UOj 


/. / 


DC 1 


XV 


Tpn nana 


17 ft 
X / .U 


R7 ^ 
o / .3 


XV 


IrO VjyyZ 


1^1 


QT A 
o/.O 


"D 

XV 


IFO 1741 


6.2 


79.8 


R 


IFO 10001 


18.3 


82.8 


s 


IFO 0759 


7.2 


88.2 


s 


IFO 1201 


27.7 


62.4 


s 


CBS 765.70 


54.6 


81.1 


s 


CBS 164:32 


32.9 


86.5 


s 


IFO 0844 


13.8 


80.9 


s 


IFO 0996 


3.3 


74.7 


s 


CBS 6054 


31.3 


64.5 


s 


IFO 0415 


5.7 


75.7 


s 


IFO 0371 


32.2 


85.3 


s 
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g, U>ltoK**U^Alg> M^^v"^A77j<fPt)0. 8g, a 
j^M$S7 7.Kfntf6 Omg, mBSklMutfoS Omg> HfflWn 5 jjcftft 5 m 
g, »T>#>47K*n!$Jl Omg, Slbtb'J^lOOmg (V^Tti 
t>9 0 OmlifcD) ^6^^#dS«S4 5mlM77*;-JHi 

^50 0mi^py7xncAnT^Mb> cni:i»®4o%^ 

1 Omg, NAD+O. 7 3 9mg, 9mg, >f)V^— 

% mymmm cm&& :glucdh "Am a n o '* 1 1 , ?immmfc&£: 

ftlSt) 3U, 1 0 OmMV >mM®%i (pH6. 5) 0. 5ml, 3~tr 
h >- h U )V 5 m g ^tSifc^fctltl AT, 3 0 t:T 2 4 
fco SJfc^ #S*S«fclml©»Kxg i ;U*JD^.T«fc<2B'&U 
<0-fflS*K« 1 ilPI-©^«ffisT?»«f bfc. ^ 3 £3=J»ZffcS 3 - 1 
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m 3 



mm 


(%) 


(%e.e.) 


*6W 
W.W. 


Candida 


maris 


IFO 10003 


22.0 


79.0 


R 


Candida 


melinii 


IFO 0747 


18.0 


94.5 


R 


Tssatchenkia 


orientals 


IFO 1279 




54 9 


R 


Tssatchenkia 


tcrricola 


IFO 0933 


ft 0 


7^ 7 

ID* I 


XV 


>»( ft i i 


pini 


IFO 1342 


3.8 


73.4 


R 


Qgataea 


wickerhMmi 


IFO 1706 


13.9 


71.7 


R 


Eichia 


anoniala 


IFO 0120 


31.1 


88.7 


R 


Pichia 




IFO 0144 


X*r.U 


70 O 


T> 
Ix 


Pichia 


canadensis 


IFO 0976 


32.3 


75.6 


R 


Williopsis 


satumus var. mrakii 


IFO 0895 


36.7 


83.0 


R 


Willinpsis 


aaiurnusvar.saiuin3is 


IFO 0992 


20.7 


88.2 


R 


Williopsis 


satumus var. suaveolens 


IFO 0809 


54.0 


83.8 


R 


Yarrowia 


Kpolytica 


IFO 1741 


12.8 


78.7 


R 


Candida 


Intermedia 


IFO 0761 


23.2 


75.7 


S 


Candida 


maltasa 


IFO 1977 


31.8 


91.5 


S 


Candida 


mogii 


IFO 0436 


43.8 


90.8 


S 


Candida 


oleophila 


CBS 2219 


49.0 


89.2 


s 


Candida 


albicajms 


IFO 0759 


23.5 


93.5 


s 


Snhiznblastosporion 


kobayasii 


IFO 1644 


37.2 


87.7 


s 



l#10rag, NADP + 0. 8 6 2mg, >f)ln-XlZ. 9mg> if 
(KM : GLUCDH "Amano" IK 3£If« 
ftft&tiM) 3U, 1 0 0mMU>SIM« (PH6. 5) 0. 5m K 
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$t 4 



ft&tti 



(%) 



(%e.e.) 



Candida 
Candida 
Candida 
Candida 
Candida 
Candida 
CTyptococcus 




Dekkera 
Issatchenkia 
Tssatchenkia 
T/idderomyces 




Pichia 
Pichia 
Pichia 
Pichia 



Rhodsporidium 

Rhndotnnila 

Williopsis 

Yarrowia 

Candida 

Pipodasctis 



glahtala 
gropengiesseri 

melinii 
nmsas 
sffldaapiula 

tenuis 

rmmicnla 

hansenii 

hansenii var. hansenii 

hansfinii var. fabryi 

anomala 

orientalis 

terricola 

elongisporus 

hiciispidata 

pini 

wickCThamii 

anomala 

anomala 

rhodanensis 

triangularis 

dinhnvatnm 

sphaerocarpum 

rubra 

satunmavar. salunms 

lipolytica 
mogii 

tetrasperma 



IFO0005 
IFO0659 
IFO0747 
IF01582 
IF01583 
IFO0716 
CBS 2822 
IFO0063 
IFO 0032 
IFO0015 
IFO 0627 
IFO 1279 
IFO 0933 
IFO 1676 
IFO 1408 
IFO 1342 
IFO 1706 
IFO 0120 
IFO 0144 
IFO 1272 
IFO 0836 
IFO 0688 
IFO 1438 
IFO 0383 
IFO 0992 
IFO 1741 
IFO 0436 
CBS 765.70 



13.3 

30.1 

14.4 

20.4 

21.8 

11.1 

16.4 

15.2 

16.0 

17.5 

14.3 

17.4 

6.9 

12.5 

15.3 

43 

6.8 

32.2 

10.3 

46.5 

11.8 

21.4 

13.7 

28.0 

14.8 

36.9 

41.7 

18.9 



78.8 
79.7 
89.9 
84.0 
793 
81.4 
823 
84.7 
82.3 
86.2 
803 
50.8 
70.3 
77.4 
793 
76.8 
59.7 
882 
76.5 
85.0 
79.9 
81.1 
78.8 
763 
87.1 
81.4 
693 
71.8 



# 
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to^lOg, ^h>10g, B*i^5g, m.itj-hVVl*3 
8 (VrfftfclLSfcD) frttazmfflgM (pH7) 7mIft^aiiWR 

«fc#au i2o^2owMMif9fc„ en 

#«M**2^;V3-^8XS^A/^l 0 OmMU>ttBMfflftO. 5ml (p 
H6. 5) fcjBMl/fc. £®tt4tiHfl|tt$, a&S^Cise>3-^rh^>^> 
— MJ;P£5mgV>ft&&aM?fc;to*.T, 3 01CT1 8WWR**«fc. 



£ 5 









<%) 


(%e.e.) 


ICS 


8.9 


77.4 


R 


18.3 


78.3 


R 


12.8 


77.3 


R 


6.2 


91.3 


R 


7.1 


84.1 


R 


7.7 


79.9 


R 


5.7 


78.4 


R 


7.0 


85.7 


R 


6.3 


71.0 


R 


9.6 


79.6 


R 


5.0 


70.3 


R 


15.0 


80.0 


R 


5.5 


87.9 


R 



Arthrobactex 

Cellttlomonas 



■Corynebactejrhim 



Corynebacterinm 



D&vosia 



Rhodocncptts 



Rhodococgus 



Rhodocnccns 



xylosoxidans sobsp. denitrifies ns 
xvlosoxidans subsp. demtfificans 

protophorrniae 

cryphim 

gelida 

ammoniagenes 
flavescens 

riboflavina 

arborescens 
erythTopolisj 

eiythropolia 

erythropolis 



IFO 12669 
ATCC 15173 
IFO 12128 
IFO 14242 
IFO 3748 
IFO 12072 
IFO 14136 
IFO 13584 
IFO 3750 
IFO 12538 
IFO 12539 
IAM1452 
IFO 3338 



*UT£Sr#£* NAD + 0 . 7 3 9mg> NADP + 0. 8 6 2mg, 
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^JK3-X13. 9mg, iWs-XK**** GLUCDH 
"Am a n o " IK 3 U b&10 0mM'J> 

wi{pH6. 5) o. 5mii:«bfc. zom^mmn^ 

frU&S-^h^^-hUJl'Smg&^^m^^O. 5ml^ 
WtWm\zMXX. 3 0 t CT'2 4^HJi&5-li:fco £J£^ 
0. 5ml ©Mx^;^un^Ti:<Jg^b. 

3t 6 





mm 








mi 






(*) 


(%e.e.) 


bis 


ftlcaligenes 


sp. 


IFO 14130 


3.5 


78.0 


R 




tiiTnefacience 


IFO 12667 


3.6 


73.4 


R 


^grnbacteTiimi 


tymefacience 


IFO 13265 


3.1 


71.2 


R 


Cnmamonas 


testosteroni 


IFO 12048 


14.3 


78.5 


R 


fltofhia 


alvei 


IFO 3731 


5.0 


86.6 


R 


Proteus 


Vulgaris 


IFO 3167 


3.5 


79.9 


R 


ProYWencia 


alealifaciens 


IFO 12931 


3.5 


83.1 


R 


Rhodococeus 


equi 


JCM 1313 


4.1 


76.3 


R 


firevrnidimonas 


diramuta 


IFO 12697 


70.0 


63.5 


S 


Pnenibacillus 


alxei 


IFO 3343 


5.7 


76.4 


s 


stutzeri 


IFO 13596 


24 


50.5 


s 


Esefidonionas 


mendocina 


IFO 14162 


3.7 


45.9 


s 



Lfc. *bT, ttbWB, T-kh^b , J;W2 4. 7g, iWT^otf 
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$mm 8 

6 0*#*fltf-MH>A4 0 g§fh7t h*D77>3 0 0m 1 fcMM 
-€*LT> 7"feh-M)A4 9. 3g, WtX^UV 

t>i!WH 2 2. 5 6g£?TFU 8 0tJT?-ft«#l,fc o 
g&TO^, S6fc3Mc1»TJ l H»ba:30«&n-^**>3 0 Oml £M 
Ufc. WfflL&Bfi«Sft&3SftfcJ:DBl»U n-^it>5 0 Omit 

Candida gropenglesserl IFO0 6 5 9fC^ 

0ml (pH6. 5) IClIL/ft. HOSf#!BjB*^ 6Nli^M^T, 
PH6. 5S«-&»3W6 3-5rh^>^>=:hU;P-^-hU^A«l. 1 
9 g»lfc. SM3 0t:T2 4«fflB«#W«Cltfc«fcr)R«*ffo 

fiJSU ^U*y;i/*9A^PVb^7-f-ICTfi!f»&fTofc. 3-fc 

h*o^>'^>^>-su;i/8 4 2mgwife. hm^j i izmmvxm 

X%&m&*MrctZZ>, R*T8 1. 7%e. e. Tfcofc. 1 H- 
NMR (CDC 1 3 ) : 1. 00 (3H, t) , 1. 64 (2H, d 
q), 2. 27 (1H, s), 2. 54 (2H, dd), 3. 8 6- 
3 . 9 2 ( 1 H, m) o 
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U 0 

6«i&«i (pH6. o) r®mhit&mi> mmmitmm^^ & 



Absidia 
Absidia 




As pergillus 
Aspergillus 
Aspergillus 
Corynascus 



Dendiypbielfo 



Emcricdla 



fimericdla 



Fttsarium 



Fusarium 
Ch'hherella 



Macrophomfr 



Micronectriella 



Mortierella 

Mortierella 

Mucor 

Mucor 

Naimizzia 

Pemcillittm 



Eenitilli w n 

Phialophora 

Rhizopus 

JRhizopus 

Sclerotinia 

Sclerotium 



coerulsa 
h y alospor a 

C andida 

gylyndtacsa 
areolatvmi 
nigfii 

phoenicis 
sojae 

sepedonium 
salina 

nidukns var. nidulans 
unguis 
oxys ponim 
an guioides 

fiijj jkur oi 
dpgulata 
commelinae 
cucurneris 

isahellina 

lanaaflfllana var - an gulispora 
tiihereulispnnis 

inaequisporos 

gypsea var. incurvata 
C frermesium 

expanswm 
fastjgia ta 
niveus 
oryzae 

SQlerotiorum 

ddobinii 





\<°) 






IFO 4011 


11 A 


o*KO 


iv 


IFO 8082 


10.8 


Q7 O 

o/.y 


T> 

K 


■ i i/-v ^"/^firt 

IFO 6988 


0.1 


50.0 


TJ 

K 


IFO 30299 


14./ 


OO.l 


p 


IFO 9221 


no 


R7 0. 


13 


IFO 4091 


< < 




iv 


IFO 6670 


oJ 


til 


T> 
J\ 


IFO 4244 


6.5 


86.7 


R 


IFO 30067 


17.2 


80.0 


R 


IFO 8281 


12.8 


81.6 


R 


IFO 4340 


6.9 


88.1 


R 


IFO 8087 


73.0 


853 


R 


IFO 5942 


35.7 


88.5 


R 


IFO 4467 


13.2 


84.9 


R 


IFO 6603 


16.1 


85.7 


R 


IFO 5257 


21.7 


86.1 


R 


IFO 9569 


40.6 


74.1 


R 


IFO 30005 


26.7 


80.8 


R 


IFO 7829 


59.9 


85.2 


R 


IFO 6744 


23.1 


86.2 


R 


IFO 9256 


61.0 


82.6 


R 


IFO 8624 


56.5 


84.0 


R 


IFO 8306 


20.5 


87.6 


R 


IFO 5800 


26.7 


86.9 


R 


IFO 5854 


14.9 


85.8 


R 


IFO 6850 


8.6 


87.4 


R 


IFO 4759 


12.9 


82.0 


R 


IFO 4705 


13.0 


81.8 


R 


IFO 4876 


6.0 


87.7 


R 


IFO 7337 


13.9 


87.2 


R 
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mmmi 1 

^8}C|Bm©te*S. D i f c ottlthU^-f y^-f :/PX3%, 



* 8 



















(%) 


(%e.e.) 






pacaoi subsp. 380CH£tiS 


IFO 13813 


53 


64.5 


R 




sp. 


IFO 13020 


3.7 


53.7 


R 




coelescens 


IFO 13378 


12.2 


39.2 


S 


Streptomvces 


hydrogenans 


IFO 13475 


3.5 


51.5 


S 



- h U )Vttftm8W3KMjn?Z £ £ K «k 0 ft^Stt 3 - fc Kn*>"0 
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§ra >i< co fcSI 



1. TIBS (1) : 



-CN 



(D 



T, TIBS: (2) : 



•frS £ t \Z J: 0, ^ffift 3-t h*D^V^>^ >- h U^tt^i® 

2. 7-XP7X#X (Arthroascus) JR, 

(Candida ) JR. f y:/h3y#* (Crvptococ 
c u s ) JR, ^nu^-f-feX (De b a r y omy c e s) JR, ry 
^5 (Dekkera) JR, *r4i&&7>%7, (D i podascus ) 
JR, y^hU*A ( Geotri chum ) JR. ^^^r? ( Gu i 
1 1 i e rmond e 1 1 a ) JR, /vr*t!*7 (Hy phop i c h 
i a ) JR, -fU-^x^T ( Issatchenkia) JR* * 
D7^t^ ( Kluvver omy c e s ) JR, PVtfr^ (Korna 
g a t a e 1 la ) JR, Utf^f-feX (L i pomvce s) JR, 
DV-f-fcT. (Lodder omy c e s ) JR, ( Me t s 

chnikowia) JR, ;*#*X7 ( Q_g a t a e a) JR, t£3r7 




CN 



(2) 



# • 
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( P i c h i a ) JR. a H b)\r-5 (Rhodo torula ) R. o 
FXtf'JTvf £A (Rhod sporidl urn ) JR. ^l/T^XhX 
*U*> (Schizoblasto sporion) JR. ^i^-^ 
V-f-feX ( S c hwann i omv c e s) JR. Xf^ 'r y7X#X 
( Stephanoascus) JR. WV5X#7 (To r u 1 a s p 
o r a) JR. h'JnX^o> (Tr ichosporon) JR. tf<n 

( Williopsis) E tD7 (Ya r r ow i a) 
7 i/? 4 7 4 7 J* ( Acidephillum) JR. 7Wf'J!) 
A ( Aerobacterium ) JR. 7*#Uy*X (A 1 c a 1 i 
genes) I, ( Ar.thro bacter) JR. 

?VZf>7 ! <{ : £i~Z< ( B r e vund imon a s ) JR. -fe^l/H^E^X 
(Cellul omon a s ) JR. n^t^X (Comamona s) 
jg, S^D/^fUOA ( Microbacteri urn ) JR. /^X— 
( Paenibaci 1 lus ) JR. DFayA^ (Rho_d 
ococctis) JR. S'fOT'ft^ (C i t e r o my c e s) P, 
T^D^e/t^^— (Ac h r omo b a c t e r) JR. 
£A (Corynebacteri urn ) JR. x#~>7 (D e v o s i 
a) JR. *7-7 (Ho f n i a ) JR. ^DfW (Proteus) 
JR. 7nh*<r>->7 ( Providencia ) I> v'a-H^tT, 
(P § eudomona s ) JR. J^U?*? (Ab s i d 1 a) JR. 
txVU* (Aege r 1 t a) JR. 7^P>"* (Agr ocybe) 
JR % TS.U^U^A (Amv loster e urn ) JR. TX/l7^)W 
X ( Aspergillus ) JR. mJ^XtfX (Corynas cu 
c s ) JR. x>HU 7^15 (Dendryp hiella) A. X* 
U-fe^ (Erne r i c e 1 la ) JR. 7tr'J£A (Fus a r i urn) 
JR. ( Gibberel la ) JR. 7*n*1/7 (G 1 ome r 
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el la ) JR. ?^D73T-V ( Ma c r o d homa ) 5#n^ 
#bUx? ( Micronectriel la ) ^JV^XUy (M 
ort ierel la ) JR. An-JV ( Mucor) I> ±>-^7 

( Nann Izzla ) JR. ^-~>U£A (P e n i c i 1 1 i urn) 
jR, 7-f7D7t7 ( Phialophora ) JR, 0 ( jjh 1 

z o p u s) JR, ^i/l/D^T ( S c 1 e r o t 1 n i a ) JR> *9 
(Sclerotl urn) JR££tfX h^:7> V-TizX (_S 

t r e p t omy c e s) M#&fc6»*D»B3i««£4W>. 

R#*Cfc?>» Mtf. T— 7.P7X#7> (Arthroascus ) 
*^>5V^ ( Cand i da ) JR, ^y^ha^X ( Crypto 
coccus ) JR. rAU^tX (Debar y omy c e s ) 1, 
(Dekkera) JR, y^h'J^JA ( Geotrichu 
m) JR. ^^^r^ ( Gu i 1 1 i e rmonde 1 1 a ) JR, -fU* 
^3u>*c7 ( Issatchenkia ) JR, ir)V4 ^PT^-feX (K 
1 uv v e r omy c e s ) JR, 3^f7 ( Kom a gatae 1 1 
A) JR. Utf^-fe* (L i p omy c e s ) JR, n^DT'f-feX (L. 
odder omy c e s) JR, ( Met schnik ow 

1 a) JR, t^l7 ( Qg a t ae a ) JR, tf*7 ( P i ch i a) 
JR, nHh;i/-9 ( Rhodotorul a) JR. dM'Jt^W 
(Rhod s p o r 1 d i urn ) JR, v'jLyx^T-f irT. ( S c hwa 
nn i omy c e s) JR. Xx7 7/TX*X ( S t ephanoa s 
c u s ) JR, Y)Vy7,^y (Torul aspora ) JR, HJPX^ 
uy ( Tr ichospor on ) JR, ^<n^>X ( W i 1 1 i o P 
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sis ) JR. tn7 (Ya r r owi a ) M* 7 '^t << V 4 v A (Ac 
idephi 1 i urn ) I> TW^fJ^i* (Ag r obac t e 
r i urn ) A, 7;P#U£ , *X (A 1 c a 1 i gen e s) P, 7-7. 
D/\^^ ( Arthrobacter ) M> tJl'QtW ( Cell 
u 1 omo n a s ) JH. rt^^X ( Comamo n a s ) E S^n 
A'^xU^A (Microbacteri um ) A. Dh'3y*^ (JL 
hod oc o c c u s) A. '>fn7-ftX (C i t e r omy c e 
s) A. TZU^nttZ— ( Ac h r omo b a c t e r ) A* 
A^U^A (Corynebacteri um ) M, (D_e 
vo si a ) A, i£7~T ( Ho f n i a ) A. ^Df[?X (P r o t 
eu s ) A. ^n\f^>^7 ( Providenc ia ) A, 7*7^ 
7^7 ( Ab s i d i a ) JR. (Aeee r i t a) A, 7 

^p->^ (Aerocybe ) A. 75n^f^A (Amv lost 
ere um ) A. 7XA^;VX (Aspergi 1 lus ) A. 3'J 
tX#X (Co r yna s cue s ) A. x>HU7^X5 (Dend 
rvphiel la) A. X*D-fe? (Erne r i c e 1 1 a) A, 7 
Ij-tJ^A ( Fu s a r i um ) A. (G i b b e r e 1 la ) 

A. >?U*U7 (G 1 ome r e 1 1 a ) JR. ( M a c 

rophoma ) JR. S^D^^h'JX^ ( Micron ectrie 
1 l a ) A. ( Mo r t i e r e 1 1 a ) A, 

(Mu cor ) A, ^->-$^7 (Nann i z z i a) M> l-^UC 
A (P e n i c i 1 1 i um ) A. 7^7D7*7 (P h i a 1 o p h 

0 r a ) A, 'JV^ ( Rh i z opus ) JR. X^V-O^-7 (S_c 

1 e r o t 1 n 1 a) A. $3£tfX£ VU^h (S c 1 e r o t i u 
m) JR. (S t r e p t omvc e s ) 
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R*tn?*o, mm*** 7-zutz%X'W**>->z (ai uu 

o a s c u s j avanens is 

Candida cantarellll) , ^t>f-fy'7x>- 
# (Candida f e nn i c a ) , **>?J#' if???-? 
( Candida elabrata ) , ^^^•i'D*;^ 
y«tll ( Candida g r o p e n g i e s s e r i ) , =¥^>"r 
•Y ^ ■ (Candida kefyr ) . ^rY>x^^-TU 

X (Candida maris ) , ^ • * U — -i (Can 

d i d a me 1 i n i i ) , ^-fZ^A 9 • AltX (Candida 

mu s a e) , ^ • A*?;!^—* ( Cand i da £_a 

rarugosa ) , ^-V>x>r^« tf^X (Candida p i n 
us ) , ^t>T^^' VM7^5 ( Candida sorbop 
hi la ) , ^t^^-r^-fX (Cand i d a tenuis 
) , ^^^'^'JX ( Candida ut i 1 is ) , ^ 
U^bn^'*a-^7 (Cryptococcus cu r v 
atus ) , SMJ^MJ*** " (Crvotococc 
us humicolus) » ^/tW'ftX'A^ (De_b 
a r y o my c e s hanseni 

» /X— • 7 -r"/'J— ( D e b a r y omy c e s h a n s e n i 
X v a r . fabryi ) , xAU ^T^firX • A>±^ • A*- 

•A>*te— -f ( D e b a r y omv c e s hanseni i var 
. hanseni i ) ^ T/fJ^tX' 1 ?^ ( D e b a r y o 
my c e s mar ama ) , r^'J^tX • ^AW>^X (D_e 
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bar y omy c e s nepalens i s ) , s ry*r t ? • 7/?7 
( De kk e r a a n oma 1 a ) , y^hU^A • 3^>r<Y^A 
( Ge o t r i c hum c and i dum ) ^ y;tMJ#A-XUx 
>-fe ( Geotr ichum e r i e n s e ) , h U^7A • 7 7" 
~? t >>&X ( G e o t r i c hum fermentans ) , 
>T7 • -fe WX$:7 ( Guil 1 iermondel la s e 1 e 
no s po r a ) , Wx>+7- t'Jl^'JX (Issatch 
e n k i a oriental is ) » -f l^xi^^T • x U 3— 9 ( 
Issatchenkia terricola ) , #JH' ^D'T-f -fe 
7s - T^v'T*^^ ( K 1 u y v e r omy c e s marxianus 
) , 3-75tff5'/Uh'J7 ( Koma gatael la p a s t o 
r i s ) , U^T-f-feX • X^— $r-f — (L i p omy c e s s t a 
r k e y i ) > D^PV-TizX • XD>^7,#77. ( Lodderom 
y c e s elongisporus ) , ^ya^3 7 • \Z%7s\Ztf-~ 
$ ( Metschnikowia bicuspidata ) , ^v'a. 

7 • ^J!/Xy- ( Metschnikowia g r u e s s i i 
) . • (Q g a t a e a p i n 1 ) , t^x7 • £ 

-f AS— (Qg a t a e a wickerh am i i ) > fcf^T 
(Pichia an oma 1 a ) , fc^T • iJ'T'fy^T, 
( Pichia canadens i s ) , fcf^T • ytr-i 1 — — (P. 
i c h i a jadinii ) , ( Pichia 
petersoni i ) , fcf+7 ■ n^>^X ( Pichia r h 
odanens i s ) > fcf*7 • (Pichia s i 1 v 

i c o 1 a ) , fcT*7- hUT^^UX ( Pichia t r i an 
gularis ) , a— F WV— 5 • y# 1 — SJ* ( Rhodo t o r u 
1 a 1 a c t o s a) , □ H • Jl^^ ( Rhodotoru 
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j a rubra ) , dH^Ut^W -T^tWA (Rhod 
spor i d i um d i o b o v a t um) > o H^^Ur-f £A ■ 
X77lD*-l/A (Rh o d s p o r i d i um sphaeroc 
a rpum ) . aMUf^f^A- b)Vu^^ (Rh o dspor 

I d i um toruloides ) > '>a7-t^ irX • ^v"r> 
# 'J 7. • A— ■ # yf>9 'J X (S c hwann i omy c e s o c 
cidental is v a r . occidental is ) , Tsr 
*7t J~77,ii7s ">7x'J- (Stephanoascus c i f e 
r r i i ) , bfr^Ztf? • ril'^Xy^- (To r u 1 a s po r 

delbruecki i ) , h'J^Jl?n>-+iWA ( T r 
ichosporon c u t a n e um ) , 0-4 W? s s7* • ^ 
X • A— • &yv*r ( Wi 1 1 iops i s saturnus va 
r . mraki i ) . u7 s sZ. • • A*- • ^-^X 

(W i 1 1 i o p s i s saturnus v a r . s a t u r n 
u s ) , CKH^X • W—lrTs • A- • '✓aT^'J (Wi 

II i o p s 1 s saturnus var. suaveolen 
j.) , *?U7 - UtfDx-f* (Yarrowia 1 i p o 1 y t i c 
A> * Tvt^^A-^'J^A ( Ac i deph i 1 i um c_ 
r y P t um) , y^PA^f'J^A- 7^77^I>X ( Ag rob 
a c t e r i um t ume facience) , T)l% U • X 
*tf— ( A leal i gene s bp.), y^Dt/^^-'+S/ 
D V • t^X e- • f - b 'J 7 * >7 (Ac h r omo b 
a c t e r xylosoxidans subsp. d e n i t r 
i f 1 c an s) , 7— XnA££— • fti by*— S. ( Arthro 
b a c t e r protophormiae ) » -fe^n^tX -^'J^ 

( C e 1 1 u 1 omo n a s ge 1 Ida) , HYttX • 
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fU- ( C omamo n a s testosteroni ) , 5^DA' 
^t-U^A • 7— tfVX-feX* (Microbacter 1 urn a r 
borescens ) , p KPy#X "f (Rho dococcu 
_s_ e q u i ) , P h*Py#X • XUW XP^UX (Rh odo c o c 

cus erythropol is ) , P Fn y#X • P K^P^X ( 
Rhodocoecus rhodochrous ) , ^ir^r-r^' 
T/fyiJX (Cand i d a ma gn o 1 i a e ) , ^fn^tT, 

•7h'Jf>~>X (C i t e r omy c e s ma tritensls 
) > tf*7- HX^-^ ( P i c h i a bispora ) , HJPX 
3pp> • p^7t?xU « A — P^tfxU (Trichosporon 

lonbieri var. loubier i ) , 

• 7>^EX7 3^X (Corynebacter ium ammo n i 
agenes ) , P 'J^A^-rU #A • 77^X-fe>X (Coryne 
b a c t e r i um f 1 ave s c ens ) , x#^7 • U/tf7^b* 
± (D e v o s i a riboflavin a ) , *7^7 • 7)V^ 

( H o f n i a a 1 ve i) . X'Pt^X • :/;k#UX ( Prote 
u s vulgaris ) , yntr>->7 • 7JWJ77vX>X ( 
Providencia alcal i fac iens ) , T^v'f'f 
7-njL)VV7 (Ab s i d i a coeruiea ) , 77>x-<7 

• t7PX^ (Ab s i d i a hyalospora ) > 7XYU 
$ ( Ae g e r i t a Candida ) , Ttfai/K 
•>'U>H^^'> (Aarocybe cylyndracea ) , 7 
3 0XfWA'7l07^A ( Amy 1 o s t e r e um a r e o 
1 a t um) s 77/^WX'^- (Aspergi 1 lus n_ 
iger) , 7XA'^ : £J1'X • 7*X"^ ( Aspergi 1 lus 

Phoen i c i s ) , 7X/^=^VX • Vi?^X ( Aspergi 
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1 lus soja e ) , □ U :fX#X • ^ Fx^A ( Co r yn a 
scucs s e p e d o n i urn ) ^ <r> K U yjliy • tfUtJ" (D 
endryphiella sal ina ) , U*fe9 • — w ra5 
>X • /t— • x— xjl^>^. (Erne r ice 1 la nldulan 
_s_ var, n i du 1 an s ) , X^Uir^ • ^jytf-iTs (Erne r 
i c e 1 1 a unguis ) , 7*U^A • **5/^#9A (Fu s 
a r i urn o xy s p o r urn ) , 71MI*>A * 7>tf<4 Hrf ( 
F u s a r i um anguioides ) , ^r^U? • 7>?#n-Y ( 
G i b b e r e 1 1 a f u j ikuro i ) , ifU^ U? • ^>ify 
(G I ome r e 1 1 a cingulata ) . Y^D7*-V 
• U^X (Macrophoma c o mm e 1 i n a e ) * 5 
#U*# MJX9 • trP^VZ (Micronectriella c_ 
u c urne r i s ) > ^V^X-ls? • -f iWJ — ( Mo r t i e r e 
1 1 a i s a b e 1 1 i n a ) , * 7T>zTt • >*- 

• 7>&V ( Mortierella r ama n n i a n a 

var. angulispora ) , • faWt-^a^^ 

r?7s ( Mu c o r tubercul isporus ) > An— )V * *1 
j-X.Jra.'f XS?7 ( Mu cor inaequi sporus ) , J~ 
^yJ^^^A-^Ha/W ( Nann i z z i a ,g_ 
ypsea var. incurvata ) , ^X$/U r>A * v' 
#A ( P e n 1 c i 1 1 i um che rme s i um ) , # 
A • X#;*A>+fA (P e n i c i 1 1 i um e x p a n s um ) , 
7^7D7^7 - 77Xf^7t (Phialophora fas 
tigiata ) , UWX-X^x^X ( Rh i z opus n i v 
e u s ) , U • ( Rhizopus o r y z a e ) , 

^^l/DfZ7^i7l/Dft7A (S c 1 e r o t i n i a s c 1 
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erot ior urn ) , X£ l/U^A • 7*^7-* ~4 (Sclero 
t i um delphinti) , X h U7b*?^±7. • AfcsH' • V 
^If-'TVlVv'X ( S t r e p t omy c e s c a c a o i 
sub s p. a s oe n s i s) , hl/7°h T^-feT. • X7 tf 

- ( St reptomyces sp. ) *Sfc**±D»tfn**& 

5. &fi&»T?fc£#¥igtt 3 - fcb* >n h y ;KO*ftS*K«*« 

S#T?fcD, 3Hr>5*4^ (Candida ) JR, tV^X 

%7s ( Dipodascus) H> y*hU*A (Ge o t r i c hu 
m) A, /W^K^r (Hyph op i c h i a ) R, i?M^n^ 
±Z (Kluyver omy c e s) ( P i c h i a ) ff, 

^/79X hX^'J:t> (Schizoblas tosporion ) 
Jg, v-a^-t^-bX (S c hwann i omy c e s) M, 7U7* 
>T^tt7 (Brevundimonas ) M, /tXX/^^X (P. 
aenibacillus ) JR, D— H h;V— 5 (Rhodotoru 
1 a ) v'a— F^E^-X (Pseud omon a s ) ]R, 
1/7>V1*-feX ( S t r e p t omv c e s ) M*>&&*#«k»)»f*l 

S#T?*?K SifH^ T;i/lf*>X ( Candida 

albicans ) „ ^^^'AlAPr- ( Candida 
ha emu 1 on i i) * "OJ?~*&4 7 (C an d 



WO 03/031636 



PCT/JP02/10312 



59 

i d a i n t e rme d i a ) , *\ >xV 9 • 1 — il" (Can 
d i d a ma 1 t o s a ) , >xV 9 ■ (Candida 
mo g i i ) » + *>xV^ • 3*1^7 W 5 ( Candida o 1 
e oph i la ) , x^ ■ *^x >->7 (Dipodas c 

u s ovetensis ) , xV • xh^A-T ( D i 

podascus tetraspe rma ) , h • 797* 
9>7 ( G e o t r i c h um fragrans ) , A-f^ld^T • 
A— b--r ( Hypop i ch i a burtoni i ) , 7;M*^n 
V-f-feT. ♦ ^'JX^7X ( Kluyver omy c e s oolysp 
orus ) , fc!*7 • Xx^x^T. (P i c h i a stipiti 
_s) , v'^Xh^'J^ont^ ( Schizoblast 

0 s p o r i o n kobayas i i) » zy^U^^r^-i^^ • 
x>7 U 7 • A— • jfrv'T >^ U X ( Schwann 1 omy c e s 
occidental is v a r . occidental is ) , 
7*W7:>xV ^xX • xV 5 7— 7 (B r e vund imona s d_ 

1 m i n u t a ) , AX-Ar>97 • ( P a e n i b a c i 1 
1 u s a 1 v e i ) , F Ml/- 5 • T^l^-X • #7— • ^-f 1/ 
^>5/7 ( Rhodotorula glut ini s var. d a 
irenensis ) , ^i— K^xX • 77y N 7*£U (Pseudo 
mon a s stutzeri ) , ^a-RtX- >>h N >t ( P s 
eudomonas me n d o c i n a) , XM/^h^tX-n 
Xl^Xt>X ( S t r e p t omy c e s coelescens ) , 
£<fctf7 h^^hv-r-irx • /W Fnyx>X (S t r e p t omy c 
e s hydr ogenans ) ^e>&31¥£9»ft5#»7X 
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7. mkM-^>7$ H • 7r^>^^WH (NAD 4 ) , Mit 
S!-3^>75 H • 7r->^^W^FU>^ (NADP*) ©V> 

fztb<D&mt&&isii:z>m#<D®®%im, m2m. mm. mm, 

8. 3-^h^>*>~HJ;U£LT, TaB-j&S (3) : 



3-y h^>£>-hUji/££-j&u c©s^+^e»3-^rh 

^>^>- hU^^TO-^ (3) : 




(3) 



o 



(3) 



INTERNATIONAL SEARCH REPORT 



International application No, 

PCT/JP02/10312 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12P13/00//(C12P13/00, C12R1:01) (C12P13/00, C12R1:025) 
(C12P13/00, C12R1:05) (C12P13/00, C12R1 : 06) (C12P13/00, 
Cl2Rl:15) (C12P13/00, C12R1 : 32) {C12P13/00, C12R1:37) 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C12P13/00-17/18, C07C255/11-255/14 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
BIOSIS/WPI (DIALOG) , CA/REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 94/21617 Al (DOWELANCO) , 
29 September, 1994 (29.09.94), 
& AU 9465186 A 

ITOH T. et al., Thiacrown Ether Technology in 
Lipase-Catalyzed Reaction: Scope and Limitation 
for Preparing Optically Active 

3-Hydroxyalkanenitriles and Application to Insect 
Pheromone Synthesis. J. Org. Chem. Vol. 62 , No. 26 
(1997) pages 9165 to 9172 



1-8 



1-8 



| | Further documents are listed in the continuation of Box C Q See patent family annex. 



* Special categories of cited documents: 

"A w document defining the general state of the art which is not 

considered to be of particular relevance 
"IT earlier document but published on or after the international filing 

date 

"L* document which may throw doubts on priority claim (a) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other 
means 

"P* document published prior to the international filing date but later 
than the priority date claimed 



*T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

°X U document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document Is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&." document member of the same patent family 



Date of the actual completion of the international search 
27 December, 2002 (27.12.02) 



Date of mailing of the international search report 
28 January, 2003 (28.01.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/21 0 (second sheet) (July 1998) 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/10312 



Continuation of A. CLASSIFICATION OF SUBJECT MATTER 
(International Patent Classification (IPC) ) 

Int. CI 7 (C12P13/00, C12R1:38) (C12P13/00, C12R1 : 465) (C12P13/00, 



C12R1:645) (C12P13/00, C12R1: 65) (C12P13/00, C12R1:66) 
(C12P13/00, C12R1:72) (C12P13/00, C12R1 ! 77) (C12P13/00, 
C12R1:785) (C12P13/00, C12R1:B0) (C12P13/00, C12R1:84) 
(C12P13/00, C12R1:845) 

(According to International Patent Classification (IPC) or to both national 
classification and IPC) 



Form PCT/lSAft 10 (extra sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No, 

PCT/JP02/10312 



Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because tiiey relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box H Observations where unity of Invention is lacking (Contin nation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
Claims 1-9 include two inventions , i.e., an invention related to a process 
for producing optically active 3-hydfoxypentanenitrile by making an enzyme 
capable of catalyzing asymmetric reduction act on 3-ketopentanenitrile as 
set forth in claims 1-8, and an invention related to a process for producing 
stable 3-ketopentanenitrile alkali metal salts as set forth in claim 9, and 
3-ketopentanenitrile which is the main feature common to the two inventions 
is a publicly known compound. Further, both the inventions are not considered 
as having a special technical feature in common. Thus, the inventions are 
not considered as being so linked as to form a single general inventive concept . 

1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Qjj As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3 . As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. £x] No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-8 



Remark on Protest J^J The additional search fees were accompanied by the applicant's protest. 

[ | No protest accompanied the payment of additional search fees. 



Form PCT/1SA/210 (continuation of first sheet (1)) (July 1998) 



S&ttJJH#5- PCT/JPO 2/1031 2 



a. m<»mi-z£§t<o£m ammsm (i pc) ) 

IntCl' C12P 13/00//(CUP 13/00, CJ2R 1:01) (CUP 13/0O.C12R 1:025) (C12P 13/00. CUB l:0SHC12P 13/00,028 1:06) (CUP 13/00, CUR 1:15) 

(CUP 13/00, CUR 1-52) (CUP 13/00, C12R 1:37>(C12P 13/00, CUR 1:3B)(C12P 13/00. C12R 1:466) (aZP 13/0O.C12R 1:645><C12P 13/00, CUR 1:65) (C12P 13/00, 

CUR 1:66) (CUP 13/00.C12R 1:72) (C12P 13/D0.CUR 1:77) (CUP 13/0O.C12R 1:785) (CUP U/0O.C12R l:80HC12P 13/00.CI2R 1:84) (CUP 13/00.CUR 1:845) 



m*n^±&>wmw mmmmm (ipo ) 

Int.Cl ? C12P 13/00-17/18, C07C 255/11-255/14 



8^50217^ U/t®^-^^-^ (x-^^-x©*^, PSfc^bfc^S) 
BIOSIS/WPI (DIALOG), CA/REGISTRV (STN) 















A 


WO 94/21617 Al (D0WELANC0) 1994. 09. 29 


1-8 




& AU 9465186 A 




A 


ITOH T. et al. 


1-8 




Thiacrown Ether Technology in Lipase-Catalyzed Reaction: 






Scope and Limitation for Preparing Optically Active 






3-Hydroxyalkanenitriles and Application to Insect Pheromone 






Synthesis. 






J. Org. Chem. Vol. 62, No. 26 (1997) p. 9165-9172 





MIMEfrftTUfcB 

2 7. 12. 0 2 


28.01.03 


B*H«fflFlf (ISA/J P) 
g&<!#-5§- 100-8915 


raw?*** 

AOS-?- ; Rlv 
«fg#^ 03-3 5 8 1-1 1 0 1 F 1 


4N 


2 9 3 7 


m 3 4 8 8 



t$SPCT/I SA/2 1 0 («2^-5>) (1 9 9 8^7^) 



mwmmm^ pct/jpo2/io312 



2fefi8£:fS33® (PCT1 7&(2)(a)) ©SlSfci: ^OffllS^$&Sttj!Hoa*JcJ; «)SS#©ffiffl<0-SI5^ov>-CiP 



3. □ IfjfcwSEffl «JSI§*©^ffl-C*>-p-CPCTSfiiJ6.4(B)w^2i:2LU«^3S:o3^{r 



5»3ft(Z>«&Ba 1-9 fciSft£tifc3§^te s fisftofSffl 1-8 £1E$© 3 -tr h^v* h 



2. □ iifas^¥iM4*g#^5*T?t>*<, 1-^roSBr5r*<(:l9*©«BBt£oV^flia!Ei-Sii*T»#fc©-C, i& 



4. |x] ffiPA)WitW*ji^(S^»»fe»iartt^L.fta»ofc©T?, fl&JfcDtSfflroftHJfcffiflft 



tecp.cT/i SA/210 mi^-^ofmd) ) <i 9 9 8*7jn 



